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Wire Rope Haulage Engine. 





With this we present an engraving of a 


geared mine haulage engine, built by J. & 
J.B. Milholland, Pittsburgh, Pa. Various 


styles of these engines are made by the | 
builders, the one illustrated being 40 horse- | 


power, and having drums of sufficient ca- 
pacity to hold one anda half miles of 3%” 
steel wire rope. On ordinary grades, forty 
mine wagons, each containing two and a 
half tons of coal, have been hauled from 
mines with it. 

The cylinders are 12’ diameter and 16” 


{ 
stroke, and are secured to a heavy and _ sub- 


stantial frame by bolts, which are driven to 
their places in reamed holes. The propor- 
tion of the gearing is four to one, the gears 
employed being sufficiently heavy and of 
sufficient diameter to 
make them capable of 
standing any strain to 
which they can be sub- 
jected. The drums are 
4 feet diameter and 8” 
wide on the face; they 
are loose on the drum 
shaft, are bushed with 
brass, and can be con- 
nected or disconnected 
at will by the engineer. 
This style of haulage is 
considered — especially 
advantageous where it 
is found necessary to 
place it in the mine, as 
its construction makes 
it easy to get it down 
into the shaft. 


ape 
There are a_ good 
many readers of the 


AMERICAN MACHINIST 
who will visit the Paris 
Exposition this summer 
and fall, and not all of 
them will be 
secure passage on 
of the two or three 
boats famous for break- 
ing the record. Those 
that are disappointed in 
them- 
selves with the thought 


able to 


one 


this can console 


| the tire will be lost. 


—AM. MACH NIST 


and the good coal all up together in an ex- 
cellent shape and condition to quickly raise 
another crop of large clinkers. To clean a 
heavy and dirty fire, that is, perhaps, a foot 
thick, requires judgment in nursing it into 
condivion, as well as skill to perform the 
operation. If it is attempted when not in 
condition, the chances are pretty strong that 
There must be a surface 
of coal that is not too much burned out, and 
at the same time not too fresh, but thorough- 
ly ignited in order that it may retain sufficient 


| heat to quickly start the fresh coal into com- 


bustion. 

When but one boiler is being run, and in 
order to prevent the steam from getting too 
low, one side of a fire can be cleaned ata 
time; but, if possible, it is best to do the 
whole furnace at once. In getting ready to 


i 
oo 


will go just the same when the other side is 
being cleaned; it is simple to make, and 
makes it possible to use a heavy hoe with ac 
curacy and ease)—and with a heavy hoe he 
shoved the crust of good coal back to the 
bridge wall, leaving fully two-thirds of the 
length of the furnace on that side with 
nothing but a bed of dirt and clinkers cover- 
ing the grate. The helper then brought the 
edge of the iron wheelbarrow under the 
furnace door, and all the exposed dirt was 
quickly pulled into it. When the same op- 
eration was done to the other side, the clean 


/coal that had been shoved back, together 


with that which had not been moved, was 
then pulled forward and left in an oval heap, 
the back edge of the good coal being just 
forward of the remaining dirt in the back 
end of the furnace. 
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that, in the opinion of some who have tried | clean, there are other things to look after be- 


both, the boats that require a day or two 
more time in which to make the passage are 
the more comfortable ones upon which to 
travel. 
pane) ee 
The Modern Steam Plant and its 
Management. 


By Perer H. BuLuock. 


CLEANING FIRES. 


A few more suggestions about the fire- 
room. To properly clean a heavy, hard coal 
fire is an operation that will severely tax the 
strength, skill and endurance of a fireman. 
This statement may seem strange to those | 
who are used toa small furnace, and who 
clean (?) their fires by running their pokers in 
on the grate, breaking it up through the 
coal, and then raking the larger clinkers off 
from the surface. But this is not properly 
cleaning a hard coal fire—it simply removes 
the large clinkers, and mixes the small ones 





sides the conditions of the fire itself. The 
water should be got up to the highest point 
allowable, and then, after waiting: a few min- 
utes for the whole body of it to get up to the 
steam-making temperature, operations may 
begin. 

I will now describe the act, just as I saw it 
done in a well-regulated fire-room, some few 
months since. There were four sixty-inch 
boilers, with furnaces 56 inches wide and 6 
feet long. The fuel was Lehigh coal, fur- 
nace size, and good in quality. One fireman 
and laborer did the work in the fire- 
yoom, and in a most satisfactory manner. 
The fire to be cleaned looked clean and 


one 


bright over its whole surface, and there was | 


no visible indication of the large amount of 


dirt that was under that glowing crust of | 


coal. When ready, he took a ‘lazy bar” 
shown in Fig. 8, page 2—(this is simply a piece 
of j round iron bent as shown, to hook over the 
knob of the door that is closed, and over the 


hinge of the one that is open; and, of course, 





The next operation, pulling the dirt and 
clinkers over the good coal without mixing 
them up, is one that requires judgment and 
skill, but it is done daily by hundreds of 
good firemen, and in a way that deserves 
praise from all who appreciate good firing. 
After this dirt was deftly pulled over the 
coal, and into the waiting wheelbarrow, the 
of fuel 
gently pushed back so as to cover the whole 
grate, and fresh coal lightly spread over the 
whole surface of it. The draft then 
partially thrown on, and in five minutes after | 
there was a sheet of blue and white flame 
over the entire furnace, which then contain 
ed a clean fire, not over five inches thick, in 
place of a mass twelve inches thick less than 
twenty minutes before. The actual time oc- 
cupied in cleaning was about thirteen min- 


incandescent mass clean was then 


Was 


utes, and the steam on the whole battery had 
not fallen more than four or five pounds. No 
water was pumped into this boiler until the 
fire was burning sufficiently strong to main- 
tain its part in steam-making. 
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In cleaning a soft coal fire the same 
methods are advisable, but it is not necessary 
to use so much caution in getting the fire into 
condition, for soft coal will kindle under far 
favorable circumstances than will hard 
coal; but in either case it will not do to fire 
heavily onto the thin layer of coal, for there 


is danger of smothering it out, or of there 


less 


not being heat enough in it to ignite a large 
mass heaped upon it. 

The best idea Lever saw for cleaning a fire 
was where the back end of the grate was 
made to dump, and the operation was as fol- 
lows: The good coal was drawn forward off 
from the dumping section, which was then 
dropped and replaced, the clear coal pushed 
back onto that section, and the dirt from the 
front part pulled out the door, the same as in 
cleaning a fire in the regular way. The good 
spread 
as usual, 
but there were practical 


coal was then 


and covered 
difficulties in dumping 
and replacing so large 
a section of grate that 
not fully 
like 


ideas, 


was over 


come, and, some 
it 
never came much into 


use, 


other good 


You may have noticed 
that I of the 
‘*whole body of water 
getting to the 
making 
and 


spoke 


steam- 
temperature,” 
before anybody 
gets onto my neck and 
begins to read the table 
of and tem- 
peratures to me, I want 
to explain that I have 
no doubt about the cor- 
rectness of those tables, 


pressures 


but that conditions may 
exist in boilers where 
these laws do not assert 
themselves very rapid- 
ly. 
au boiler with any given 


Take, for instance, 


pressure—say 80 Ibs.— 
and stop using steam 
from it; you may pump 
it nearly full without 
materially lowering the 
but that the 
water is not at a corresponding temperature 


pressure, 


can be proved by using some steam, when 
you will find that the pressure will quickly 
drop to the point where the water will begin 
to give off steam, and if the amount of water 
that has been put in is large in quantity and 
low in temperature, the pressure may 


go toa 
point that will surprise you, It is far easier 


and quicker to stop a_ boiler from making 


steam than it is to get the necessary con 
ditions into operation for generating it. A 
boiler, with a good tire under it, and the 


usual amount of water inside, can be very 
quickly from making steam by 
heavily covering the fire, closing the drafts 
and pumping in a large amount of water; 
for the heat of the fire will be absorbed by 


stopped 


the fresh coal, and the temperature of the 


water inside is quickly lowered by the 
colder water that mingles with it. It will, 


however, require some time to get the boiler 
to making steam again, for the coal must 
be got well to burning, and the whole body 


of water got to the proper temperature, be 





fore you will get steam at the pressure de 
sired. 


In 


ditions under which a boiler will absorb heat 


the other direction there are also con 


in excess of what the pressure may show. 1 
that 
what perhaps cannot be exactly proved, but 


am fully aware of the fact I am stating 
a fact, nevertheless, that has been noticed by 
others beside myself. It will frequently oc- 


cur ina boiler that has been standing for a 
long time, with a large body of water inside, 
dull and is probably 


caused by a lack of circulation. 


and a fire under it, 
It has come 
under my observation that where these con- 
with 


ditions exist, a boiler will part more 


heat-steam for the first few minutes after the 
throttle is opened, than could by any possible 
means be generated by the dull fire during so 
short a time, and that the pressure will often 
hold its own, or even slightly increase for a 
short time after beginning to draw steam 
from the boiler. 
In all firebrick 
tendency to accumulate clinkers on the sides 
Sometimes this can be par 


furnaces there is a constant 


and bridge wall. 
tially prevented by using air-slacked lime 
mixed with soft coal, along the sides where 
the are, of 
oyster shells in the same place if hard coal is 
used. When they have once got burned on, 
it is not best to try and break them off with 
the slice bar, as that is apt to loosen the 


clinkers or a few shovelsful 


walls, but wait till the furnace is cool, and 

then chip and split them off with a pointed 

chisel. 
MOVING SAFETY VALVE WEIGHTS, 

It isa good plan to run a cord or chain 
from the safety valve lever over pulleys and 
down in front of the boilers, so as to be able 
them at any 


necessary to move the weight, the valve lever 


to reach time. If it becomes 
should be grasped by one hand and _ held 
down hard, while the other hand is left free 
This 


ple matter to write about, but send the aver 


to move the weight. may seem a sim 
age man onto the top of a boiler to move the 
weight, and the result’ is usually a series of 
puffs and blowings that are entirely unneces 
sary. 

One of the most aggravating and uncalled 
for accidents that ever happened toa plant 
the writer had charge of, occurred some years 
ago, and was caused by an assistant attempt 
ing to move a weight by rapping it along the 
lever with a The 
broke off, the weight carromed on his foot, 


hammer. cast-iron lug 
the lever, rapidly moving in the opposite di- 
rection, stripped the clothes from the upper 
part of his body, and the escaping steam, 
initial of 90 lbs., and the 
valve striking him in the rear, 


with an pressure 
area of a5 
blew him clear off from the top of the boiler, 
and dropped him, with a large amount of 
at the rear of 


other debris, in a passageway 


the boilers. Four boilers were running at 
the time, and nothing could be done until 
The 


actual cost of repairs was simply the putting 


they were entirely emptied of steam. 


of a wrought-iron lug into the weight; but 
six hundred men were idle for two hours, 
and the writer always feels chagrined at any 
delay that may arise froma fault in his de 
partment, 

Nothing will quicker gain the contidence 
of employes than always having the power 
ready to start promptly on time, and to run 
regularly during working hours. Stationary 
engineers should feel the same pride in avoid 
ing delays that the locomotive engineer feels 
in always being able to get his train in with 
out assistance. The success of many engi 
neers is largely due to their happy faculty of 
always being able to see their way out of all 
little difficulties that may arise; of never get 
ting stuck; of being ready with some expe 
dient to keep things running till full and 
Skill and ex 
perience are prime qualifications for an engi- 


regular repairs can be made. 


neer, but he that is also fertile in expedients 
The man 
that frequently stops during working hours 
to tighten up bolt, 
spring, thus keeping perhaps hundreds of 


has the inside track for success. 


some or adjust some 
hands idle, is one that either does not care 
fully look over every part of his engine be- 
fore starting, or he is one that is barren of 
expedients, 


Not long since I entered the engine-room 
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lof a man that always ‘‘ gets there,” and saw 
a strip of board screwed to the floor, with 
one end reaching under the valve motion, 
and attached with a piece of belt lacing to 
a part of it that had to be pulled back at 
each stroke of the valve gear, the spring 
that usually did this being broken. Just 
then the proprictor came in and asked what 
the board was doing there, and when Jim 
showed him the broken spring, he at once 
asked, ‘‘ How long did you have to shut 
down?” ‘*Not at all,” said Jim. ‘‘I got 
the fireman to pull on the rod till I rigged 
up the board; but I am going to put in a 
new spring this noon.” ‘The satistied look 
on the face of the proprietor seemed to me 
to portend a steady job for Jim. If he had 
come in and found everything shut down 
while a new spring was being put in place, 
I doubt if he would have felt like compli- 


riy. 8 
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of the company becoming interested in the 
result. With large companies the multi- 
plicity of cares placed upon the superintend- 
ents of motive power often prevents, to a 
certain degree, the attention to particulars 
and smaller matters.” 

Experiments made with hard and soft coal 
burning engines seem to indicate a saving of 
fuel ranging from 13 to 15 per cent. 

ome 


A Simple View of the Theoretical Ef- 
ficiency of Vapor Engines. 


By Pror. JAMES E. DENTON. 


In reference to the discussion of Prof. 
Wood’s paper on ‘‘ Vapor Engines” at the 
Erie Meeting of the American Society of Me- 
chanical Engineers, I have prepared the fol- 
lowing condensed statement of the possible 
economy of engines using various 
substances as a heat medium. 

The computation of the table is 
to be credited to Prof. D. S. 
Jacobus, of Hoboken.* 

It applies to engines whose indi- 
cator cards would be like the ac 
companying figure, # A represent_ 
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menting Jim, as he afterwards did when 
referring to the matter. 


that will make running impossible until full 
repairs are made, but it is also true that very 
frequently valuable time is taken for small 
saved if a little in- 
genuity was shown in devising ways and 


repairs that might be 
means of getting over difficulties that arise. 
A good many years ago, when a workman 
it 


a country jobbing shop, a man brought 
it 


a broken steam chest cover, and the job 
and 
As I knew this came 
from a saw-mill where work was driving, 
I supposed they would be in a rush for it; 
but the owner said not to put any overtime 
or extras onto it, for he was in no great 
‘fret? about it. On further inquiry I found 
that an oak plank was acting as a cover pro 
tom., and that it was securely held in place 
by logging chains and wedges; and, further- 
more, that they were only idle an hour when 
Somebody around that 
mill was rich in expedients, and all, from the 
proprietor to the log rollers, were enriched by 
his faculty of seeing how to do things. 


was given to me to make a new one, 


eight new stud bolts. 


the cover gave way. 


In the management of a large steam plant 
there are always opportunities arising for the 
exercise of these faculties, and also for utiliz- 
ing and elaborating the suggestions of others. 
My own experience has taught me to respect 
the ideas of others, and while I do not adver- 
tise for advice, nor act 
all I get, still I 
freely acknowledge re- 


on 100 Ibs. ,, ‘ 


absolute ~~ \ 
ceiving many valuable 


hints and suggestions 
humble 


A suggestion 


from very 
sources, 
made by a log driver 


op a Canadian stream, 





14.7 Ibs. 
absolute 


regarding the handling 
and transportation of a 
boiler, was once adopt- 
ed by the writer, and it 
was far better than the 
way | had proposed to do the work ; yet 
this before steam 
boiler, nor did he know the first principles of 


man had never seen a 
mechanics, but he was schooled in the move- 
ment of heavy masses, and, best of all—he 
had good ‘* horse sense.” 


a> 


The variable exhaust damper which we 
have noticed in our issue of September 15, 
1888, has been very favorably received on 
many roads. Mr. H. A. Luttgens, of Pater- 
son, N. J., its inventor, continues to receive 
flattering reports, each showing that, with 
the adoption of the damper, an economy in 
fuel is obtained. In regard to the adoption 
“Tina 
that smaller companies will appreciate the 


of the damper, Mr, Luttgens says: 


merits of an improvement sooner than the 
larger companies, and are often quite enthu- 





siastic about its performances, all the officers 


Of course things will sometimes happen 


ing clearance volume, the com- 
pression line D A being arranged 
to compress to boiler pressure be- 
| fore the valve opens for admission, and the 
/terminal pressure being that of the atmos- 
phere, with the point of release assumed at 
, exactly the end of the stroke. 

Under these conditions, the influence of 
clearance on economy is entirely eliminated, 
and if the efficiency be computed without re- 
gard to cylinder condensation, we shall ob- 
tain the maximum economy that can be ex- 
pected to be realized between the pressures 
chosen, and yet we shall have introduced no 


condition inconsistent with the use+ of a 
vapor in a modern high-pressure engine. 


Column 7 of the table expresses the fraction 
of the heat in the vapor (when it enters the 
| working cylinder) which is realized as work, 
or which is represented by the indicated 
horse-power computed from the diagram A 
BCD A. It will be seen that these fractions 
are practically the same for all the vapors. 
Leaving the air out of consideration for the 
present, let us consider the reason for this ab- 
sence of difference of economy of the vapors, 
notwithstanding that there is so much differ- 
ence iy their boiling points, latent heat, etc. 
Thus, steam boils at 212°, ammonia at 
minus Steam requires about twice the 
heat for the generation of a pound of its 
vapor than ammonia. Again, ether, 
which boils at 95°, requires but 0.55 as 
much heat to change the temperature of its 
liquid one degree, as does liquid water, and 
but about one-fifth as much heat to generate a 


or 
| 


does 


D 


pound of its vapor. Evidently there must 
be some very general neutralizing element 
underlying the effect of such widely differing 
properties upon the efticiency of a vapor, 
when used as a medium for the transforma- 
tion of heat into work in an engine, and my 
object is to suggest a view of the subject 
which will bring this element into promi- 
nence. 

The useful effect or “efficiency of fluid ” 
given in column 6 is simply the quotient of 
the mean effective pressure of the diagram 

*** Efficiency of Vapor Engines,’’ STEvENs INp1- 
CATOR, Oct., 1888. 

+The latest applications of bisulphide of carbon, 
ammonia, ete., as a motive fluid do not afford a 
back pressure practically less than the atmosphere, 
notwithstanding a condenser is used. For this rea- 
son, Prof. Jacobus confines his calculations to the 
diagram which exhausts against a pressure equal to 
that of the atmosphere, 





A BCD A, divided by the heat possessed by 


as much vapor as will fill the volume A B, 
or the displacement of the engine piston up 
to the point of cut-off. 

Now, the expansion line B C, and the com- 
pression line D A, differ so little for all these 
vapors, that the mean effective pressure dif- 
fers no more than is due, say to the variation 
of expansion lines in indicator cards of vari- 
ous steam engines, from the Mariotte law of 
expansion or compression. 

For practical purposes, therefore, the mean 
effective pressure, or the numerator of the 
efficiency value is the same for all the vapors 
for equal ratios of expansion. But the heat 
which must be expended is far less in the 
cases of some of the vapors than in the case 
of steam for equal weights of substance, such 
heat being given in column 5 of the table. 

If, for example, the space or piston dis- 
placement A B, when filled with ether vapor 
at 100 pounds pressure, contained as much 
weight of ether as it would of steam, then 
the efficiency of ether would be represented 
by a fraction whose numerator would be the 
same as that for steam, but whose denomina- 
tor would be less in the proportion of 195 to 
1,002. In other words, the ether would be 
about five times as economical as steam. 
But the weight of a cubic foot of ether is 
nearly as much greater than steam as is 1,002 
greater than 195. That is, to fill the volume 
A B with vapor of ether would take about 
as many times more pounds of ether as the 
heat to vaporize the latter is less than the 
heat to vaporize water. 

Hence, to obtain a given horse-power from 
an engine, both the numerator and denomi- 
nator of the efficiency value are practically 
equal for steam and ether, and the same 
principle is the cause of the close identity of 
the values in column 7 for other vapors, and 
extends also to air. t 

As a general principle, therefore, we may 
say that substances more volatile than water, 
in the sense of requiring less heat for the 
vaporization of a given weight—produce 
vapors so much more dense than steam, that, 
to produce equal horse-powers in a given en- 
gine, as much greater weight must be used 
of a vapor as is roughly represented by the 
ratio of the heat of its vaporization to that 
of steam; whereby the economy, neglecting 
differences of cylinder condensation, is prac- 
tically the same for all common volatile sub- 
stances as for steam. Experiments with 
naphtha and ammonia indicate that there 
may be less cylinder condensation with am- 
monia and naphtha than with steam—when 
the former are used so that they expand 
from a highly superheated condition, and the 
latter is used without superheating, so that a 
loss of upwards of 33 per cent. of the theo- 
retical consumption of steam takes place 
through cylinder condensation. Line three 
of the table applies to the case of ammonia 
used as a superheated gas, distilled from an 
aqua ammonia solution, A practical appli- 
cation of ammonia for motive power pur- 
poses is being carried out on this principle. 
The use of ammonia in its saturated con 
dition is, of course, impossible if it is to be 
condensed, and its waste thereby prevented. 
No means of condensing it at minus 27 
Fahr. exists. It was proposed to use ammo- 
nia in such a cycle, however, some years 
since in the Gamgee or zero motor, which 
offered to boil the ammonia by the natural 
heat of the sea-water, and expand it to — 27°, 
and return it to the boiler by some means 
never clearly defined, and yet unknown. 

Experiment also has shown, in a satisfac- 
tory manner, that the rate of conduction of 
heat from the furnace t6 the liquid in the 
boiler is greater per square foot of heating 
surface per hour in the case of highly vola- 
tile substances, such as ammonia, naphtha 
and bisulphide of carbon than for steam. 
This fact makes it possible to produce a 


+The air cycle covered by the table is what 
is known as Joules’ Engine. See Art. 276, Ran- 
kine’s Steam Engine. The air taken from the at- 
mosphere is compressed along D A to 465° Fahr. 
and 100 pounds pressure, It is then passed through 
the furnace, and heated at constant pressure to 607 
Fahr., the volume thereby becoming increased by 
the amount A B. Expansion then occurs along B (, 
whereby the temperature falls to 160°, and at this 
temperature the air is exhausted to the atmosphere. 
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given horse-power with less boiler capacity 
or heating surface than with steam; but it 
should be noted that the total heat expended 
per hour, or the economy, is not affected by 
The first of boiler 
plant will be less, but the heat which must 


this circumstance. cost 
be supplied to the vapor per horse-power 
will be practically the same as for steam, as | 
per columns 6 and 7 of the table. Should 
steam be superheated, so that cylinder con- 
densation may be eliminated, its economy 
will excced that of any of the substances in 
the table, except air. 

The difficulties of preventing superheaters 
for steam from deteriorating, has thus far 


so offset the extra economy known to result 
from their use, that no general use of super- 
heated steam is now being attempted. The 
high temperatures involved in the use of air 
engines (which are known to actually realize 
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Theoretical Economy of Various Vapors Used as Heat Mediums in a Given Engine at Fired Cut-off, the Expansion being Sufficient to Cause a Fall of Pressure from 





Substance 


most of the high economy promised by  the- 


St. 


ory) has proved an insurmountable obstruc- 
tion to their competition with steam. The} 
of substitutes for | 
steam, involves objections quite as serious as 


use volatile vapors, as 


these. To maintain a back pressure equal to | 
that of the atmosphere requires an amount of 
wacer about equal to half that which affords | 
27 inches vacuum, with steam. | 

Ifence, to compete with the non-condensing 
steam engine in cities Where water is worth, 
say, $1.50 per 1,000 cubic feet, the vapor en- 
gine will require an expense for water about 
equal to that of fuel. this fact, the 
difficuluies of controlling the escape of vapor, 
so that no offensive odors result, and the un- 
known difficulties due to boiler deposits and 


Besides 


corrosion, are such as to make it extremely 
improbable that the world will ever permit 
itself to be educated to the of a sub- 
stance of this character for its elected favor- 


use 


ite, steam. 

f AO 
There miles of railroad in the 
Australian colonies, in proportion to popula 
tion, than in any other country in the world, 


except the United States, 


are more 





| satisfaccory about chalk. 


| ture. 
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The Improved Chalk Accelerator. 
By FRANK RICHARDS. 


There seems to be always something un- 
Whatever you do 
with it you fecl us if you could do it better 
by some other means. And so you Can, 
every time. It is always more or less a tem- 
porizer and a makeshift. The young ma- 
chinist early makes its acquaintance, and its 
influence may become a demoralizing one. 
When he comes to center or chuck work in 
the lathe, the full dominion of chalk may be 
said to be established upon him. How many 
generations of machinists—and, by the way, 
what is a shop generation ? how many years 
is the average shop life ? who knows ?—how 
mapy generations of machinists have been 
revolving their work in the lathe, and chalk- 
ing and averaging the high places, and get- 
ting scoldings innumerable because the low 
spots would not turn out ? Does it not seem 
strange that, in all these years, chalk has 
held its baneful sway, and been continually 
grumbled at, that no one has ever fixed it so 
that it will touch and show the low spots in- 
stead of the high ones ? Of course it could 
be done by a very simple mechanical device, 
but I suppose no one has happened to think 
of it. The necessity of it is one of those 
things of which we continually have illustra- 
tion—that are too familiar to be thought of. 














They are too much below us, and too near 
to us to be visible, like the little dog that the 
fat man is looking for in the familiar pic- | 


The improved chalk accelerator is intended | 
to remove the opportunity for remarks such 
as the above. I give it a kind of a patent office 
title, for nothing is ever new, but is only an 
improvement on what has gone before. I 
can scarcely believe this to be the one excep- 
tion, and, if so, it will not remain so long. 
He invents best who invents last ; so that he 
It 
seems scarcely fair, uhough, that the one who 
picks the ripened fruit should have the credit 
of raising the entire crop. 

For a piece that is perfectly round, and 


who comes tirst has but a slim chance. 


| that we wish to bring true at a single point, 


the method of touching the high point with 
chalk is right enough. So with a shaft, or 
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posite side of it, so that we can get from the 
piece a perfect circle as large as possible, or, 
as we say, so that it will turn up as large as 
it will clean. From a point above and in 
front. of it we suspend a lever B, free to 
swing in and out, and held up to contact 
with the revolving piece by a weight, spring, 
or other suitable device. 1f this lever carried 
a piece of chalk in contact with the work to 
be trued up, the chalk would mark all around 
it, and that would do us no good. LEut, let- 
ting this lever retain its function of feeler, or 
follower, moving in and out in contact’ with 
the irregular or eccentric surface of the re- 
volving piece, what we want is another lever 
carrying a piece of chalk, and swinging at 
the same time and in the same direction as 
the follower, but with a greater angle of 
movement. Then the excess of this move- 
ment would occur at one or both ends of the 
path traveled by the end of the lever, and 
the chalk being attached toit, the chalk could 
then be so adjusted as to touch the low spot 
of the work, which low spot would be one 
extremity of the line of movement. So then 
the name chalk accelerator, that I adopt for 
the apparatus, carries the whole principle of 
it. Many mechanical devices can be thought 
of to accomplish this accelerated movement, 
and I suggest only one, or rather two, of 
mapy that have occurred to me. 

Both levers might have their fulcrum at 
the same point, and the upper part of the 


(> 








first lever, or feeder, might consist of a tooth- 


/ed quadrant working into the smaller pinion 


of a double cr compound pinion above it. 
| Then a larger pinion could engage with a 
quadrant of smaller radius than the first, 
forming the upper part of the chalk-carrying 
lever, and by this arrangement it is evident 
that the chalk lever would 
farther than the fecler. 
But what I consider a simpler and better 
arrangement, we have in Fig. 38. Here we 
have the first lever suspended at a as before. 
Iu is placed upon the further side of the sus- 
pending bracket, and at the lower end of the 
lever, and upon the inner side of it is placed 
a roller, turning freely 
‘This roller will enable the lever to follow the 
The roller 
would also go to the bottom of any re-entrant 
The roller 


move faster and 


upon a fixed stud. 
contour of the work more easily. 


depressions, if not too acute. 


any cylindrical piece, both ends may be) being placed upon the side of its lever near- 
made true in the same way, and then the/ est to the chalk, the roller and the chalk 
whole piece will be true. But shafts, when move close to each other, and the chalk 


round, are often crooked, rough forgings or 
castings are generally not round, and in all 
these, when revolving, the low spot that we 
want most of all to know about is always 
the inaccessible spot to the stationary piece 
of chalk. 

Suppose A, Fig. 1, to bea circular piece 
revolving untruly, and that we wish to make 
concentric with the lathe, or, having a-de- 
pression at some point, we wish to center the 
piece, so that this point will be as high or as 
distant from the center as a point on the op- | 


marks the work very near the spot touched 
by the roller. The chalk lever is suspended 
at a point 4, some distance below the ful- 
crum of the first lever, and it is moved by a 
fixed pin in the first lever, which passes into 
a holeinthe sliding block ¢c. It is evident 
that, by this arrangement, the chalk lever 
must always move farther than the first 
lever. If the tirst lever be swung back, as 
shown by the dotted lines, Fig. 2, the chalk 
lever is swung still further back. 

Crayon chalk may be used, and for hold- 








ing it the lower end of the lever be 
split, and may have suflicient spring in itself 
to hold the chalk securely, or any suitable 
clamping device may be employed. The 
chalk will never require to be accurately ad 
justed, as the point of contact with the work 
may always be corrected by moving the 
whole apparatus in or out. 
bracket may be made with a base that can be 
placed upon a block laid across the lathe, or 
it may be made as in Fig. 3, witha shank to 
fasten in the tool post. It that 
the apparatus goes by contraries—to make 
the chalk travel further forward, draw the ap- 
paratus back; to withdraw the chalk, advance 
the whole thing. So, in beginning to use it at 
any time, the levers can be held back by hand, 
and the standard placed too near the work 
for the chalk to touch it; then, letting the 
levers swing freely, the roller touching the 
revolving work, the chalk will not, at first, 
mark anything, but can be made to touch as 
desired, by gradually drawing the standard 
backward. A spring, not will be 
required to push the levers forward. The 
tension of spring required will depend some- 
what upon the speed with which the work 
revolves, and, what is most satisfactory, can 
be best determined by experience. 


may 


The suspending 


will be seen 


shown, 


<=> a 


Marine Boiler Inerustation. 


In a paper on ‘‘ The Formation of Marine 
Boiler Incrustations,” read at the Institution 
of Naval Architects, by Professor Vivian B. 
Lewes, F.C. S., it was stated that analyses 
of specimens of deposits from boilers where 


sea water was used gave in all cases two dis- 
uinct layers—(1) a hard crystalline deposit on 
the siues of the tubcs, consisting of nearly 
pure calcium sulphate in the form of ‘an 
hydrite ”’; 
baster in the interior consisting of calcium 


(2) a softer portion resembling ala 


sulphate, with about 6 per cent. of magnesic 
hydrate. 
in boiler deposits is supposed to be due to 
the mutual decomposition of water and mag- 
chloride ; — later have 
shown, however, that when magnesic cbhlor- 


The presence of magnesic hydrate 


nesic experiments 
ide and calcium carbonate mutually react 
upon each other, soluble calcium chloride 
and magnesium are formed ; this explains 
why calcium carbonate is never found, ex 
cept in very small quantities, in marine boiler 
deposits. When distilled water only is used, 
a slight coating is formed, practically con- 
sisting only of organic matter, whilst, if at 
any time, through a breakdown in the distill- 
ing apparatus sea water is mixed with the dis 
lulled water, a thin and very hard scale of calcic 
sulphate is formed. An incrustation of this 
character gave on analysis: Calcic sulphate, 
90.84; magnesic hydrate, 0 75; sodie chloride, 
1.41; silica, 0.85; 1.11: 
oxides of iron and alumina, 0.24; organic 
1.84; total, 100.00. 
This scale is of great interest from the pres 


co, per carbonate, 


matter, 2.96; moisture, 


ence in it of the carbonate of copper. It is 
well known that distilled waier has a far 
greater solvent effect upon metals than a 


water containing salts in solution, and it is 
quite conceivable that the distilled water 
from the surface condensers attacks the brass 
and copper tubes and fittings, and deposits 
the copper on the tubes of the boiler, al 
though in only small quantities ; and it is in 
teresting to note that the green spots due to 
the presence of the copper are all on the under 
side of the scale—that is, in contact with the 
metal of the boiler tubes—showing that in all 
probability it had been deposited, as suggest 
ed, from the water in the boiler, and in con- 
tact with the iron would set up local galvanic 
action, and tend to produce pitting.—7'he 
Engineer (London). 





= a 


Record of One Day’s Run of the City of 
Paris. 


The fastest day’s run made by the City of 
Paris during her last 
dred and fifteen miles; this is the fastest day’s 
run ever made by a vessel on a transatlantic 
voyage. 
the City of Paris would probably have made 


passage was five hun 


Had it not been for adverse winds, 


the whole passage in less time, and broken 
her previous record, 
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Modern Locomotive Construction. 


a portion of the arc B. Before we can deter- 
mine the length and curvature of the arc B 
we must know the lift of the throttle valve ; 
hence the following problems present them- 
selves: first, to find the lift of the throttle 
valve ; second, to find the length of the are ¢ 
nay; third, to find the radius of the same arc. 

First, to find the lift of the throttle valve. 
To explain this, we shall refer to Fig. 504 
(ninety-first paper). In this figure we see that 
the smallest inner diameter (4% inches) of 
the throtile pipe is at the bottom of the pipe ; 
the area of a circle 48 inches diameter is 
16.80 square inches ; hence the throttle valve 
must have a lift which will allow such 
quantity of steam to enter as can pass through 


G. A. MEYER. 


By J. 


NINETY-THIRD PAPER. 


The objection raised to the throttle lever, 
shown in Figs. 516, 517 (last paper), is that the 
pitch of the teeth on the are B will limit the de- 
gree of opening of the throttle valve, and in 
some cases will not be as close to the require- 
ments of the engine as may be desirable. 
Again, on account of the fine pitch of the 
teeth in the arc B, strength, and consequently 
security, will be impaired ; and also in some a 
cases the wear of the teeth is objectionable. 

Figs. 518, 519 represent a throt- 
tle valve lever, designed to over- 
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= 12.56-+ inches ; the sum of the two cir- 


cumferences will be 14.13 + 12.56=26.69 
inches ; hence in the case before us the lift 
16.80. 


will be = .62+ inch. But this lift is 


26.69 

suitable only for flat valve seats, and will 
not give usa sufficient opening for conical | 
valves. Ip nearly all locomotives the inclina- 
tion of the valve seat varies but little from an 
angle of 45 degrees from the axis, and there- 
fore we will generally obtain good resulis by 
adding 50 per cent. to the lift just found; 
hence the lift for the valve shown in Fig. 
504 should be .62 + .381 = .98inch. From 
the foregoing we may establish the follow- 
ing rule: 
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movement of the throttle rod will be 2.4x 
.93 = 2.232 inches, say 2+ inches. 

Second. To find the length of the arc c d, 
Fig. 524. 

To make the solution of our problem as 
plain as possible, let us assume that Fig. 524 
is a portion of the throttle work, as shown in 
Fig. 514. 

Draw the center line #7, of the throttle 
rod H, and on it lay off two points, # and J ; 
the distance between these points must be 
equal to the travel or movement of the throt- 
tle rod; if this travel is to be 2} inches, as 
found by the foregoing calculations, then 
make the distance between k and / equal to 
24 inches. When the throttle valve is one- 
half open, or, in other words, 
when it stands in the center of its 
lift, the center line p ¢, of the 
throttle lever A, stands generally 
parallel to the back end of the 
boiler and the center line e f of 
the link O stands perpendicular 
to p t, as shown in (Fig. 414.) 
Under these conditions, draw 
through the center m (Fig. 524), 
of the movement & /, a line p t 
perpendicular to & 7, and a line e 
J perpendicular to p ¢, cutting 
the latter in the point f; the dis- 
tance between the lines & 7 and 
e f; must of course be equal to 
the given distance between the 
center line of the link O and the 
center line of the throttle rod; 
in Fig. 514 we see that this dis- 
























































come these objections. In this a : 
arrangement a curved rack B, in- | a a 
stead of an arc, is introduced ; 3 ! 2 
the rack is placed under the lever & , | 2 
A, This rack engages with a "7 \3 
small pinion (, keyed to the stud | 3 
D,; to the same stud is keyed ‘ | |S 
another wheel Z, larger in diame- H ; : 
ter than the pinion ; the wheel | | = 
is an internal spur wheel, whose O 1 & 
teeth engage with the link 7’, pre- | | = al 
venting the stud D from turning, | | S : a 
and thus locks the throttle lever . 
in the desired position. The | -: iil 
reason for placing the teeth inside | oT . 
of the wheel £ is simply to obtain 9 = 4 ‘ P 
a pleasing effect, exposing to view 4, wa nh m-) 
plain and polished surfaces, which ie 
can be kept clean. The link 7’ is 
connected to the handle F&, the i 
spring S holds the link 7’ in con- | 
tact with the teeth in the wheel #. ~ 
In pressing the handle # towards ee 
the throttle lever handle, a disen- Fly. 524 
gagement of the link 7’ and the 
wheel # takes place, enabling 
the engineer to move the throttle 
lever to and fro with ease. 
In this arrange- 
ment the wear of 
the teeth in the rack 
will be less than the 
wear of the teeth in 
the arc shown in 
Fig. 516; also, be- | 
cause the pitch of i = 
the teeth in the rack z 
and in the wheel 1 =| af | 
are greater than the de zi | = 
pitch of the teeth in 3| | | i és 
the are B(Fig. 516), "| { 
the sirength of this | ! 
arrangement and = | 
security will be in- | e 
creased. A very = 1| 
close adjustment of | r 
the throttle valve to -—|! Deine - 
the requirements of | aan ( os : : a ; 
the engine can also \ ) \ ; Pee | 
be obtained; indeed, ee | sed o}-Sey Agee 1 i 
this closeness of ad- | on / Fig. 518 
justment largely de 
pends upon the dif- ! 4} 8 
erence between the I = 
diameters, of — the » Til ita 
wheel F and the - | { — 
pinion C. For in- om —T it 
stance, suppose that UF r 
the pinion ( makes Fig. 519 
just one complete | 
turn in lifting the 
throttle valve one MopERN LOCOMOTIVE CONSTRUCTION. 
inch, then the wheel 
EF must of course also make one com-|an area of 16.80 square inches, Again, we Rule.—Divide the smallest cross-sectional 
plete turn during the time the throttle | see that the valve seats are of a conical form; | area of the throttle pipe by the sum of the 
valves lift one inch; if now the wheel) but, for the sake of simplicity in finding the circumferences of the openings in the valve 


lift, the valve seats are assumed to be flat. 
Under these conditions the lift of the valve 
must be such that, when the circumferences 
of the inner edges of the valve seats are mul- 
tiplied by the lift, the area thus obtained will 
be equal to the smallest inner cross-sectional 


E has 42 teeth, then it must be obvious that 
the throttle valve can be set to ,', of an inch ; 
and if a closer regulation is required without 
changing the pitch of the teeth in the wheel 
E, then we have only to increase its diameter 
so as toenable us to increase the number | 
of teeth. 

The method for finding the length and 
curvature of the pitch line for the rack B is 


area of the pipe, which in our case is 16.80 
square inches. 
In Fig. 504 we see that the diameter of the 


the same as that for finding the length and | inner edge of the upper throttle valve seat is 
curvature of the are B, in Figs. 514 and | 44 inches, hence its circumference will be 
516 (last paper). In order to explain this | 4.5x8.1416 = 14.13-+- inches ; the diameter of 
method, we have shown in Fig. 524 a por-| the inner edge of the lower valve seat is 


tion of the throttle lever A, the links O, and! 4 inches, itscircumference will be 4x8,1416 


seats ; add 50 per cent. to the quotient ; the 
sum will be the lift of the valve. If now the 
lengths of the arms of the bell crank to which 
the valve stem and throtule rods are connected 


had been equal, the throttle rod // would 
have to move througha distance of .93 
inch. But in Fig. 504 we see that the 
arm of the bell crank to which the valve 
stem connects is 24 inches long, and the 
other arm is 6 inches long, hence the move- 


will be” 
94 


~ 


ment of the throttle rod 2.4 


times greater than the lift of the valve ; and 
if the lift of the valve is .98, thenthe total 








tance is 3 inches. The point / 
will be the center of the pin 
through the end of the lever A, 
and the point m will be the center 
of the pin through the lever A 
and the throttle rod H. On the 
line p ¢ lay off a point n, and 
make the distance between m and 
n equal to the given distance be- 
tween the center of the pin m and 
the center of the 
clamping bolt; in 
Fig. 513 we see that 
this distance is 64 
inches. Now, the 
center e in the link 
0 will be stationary, 
the center f will 
move along the are 
g h described from 
the center ¢, and the 
center m will move 
along the straight 
line & 7. Therefore 
from the point & as 
a center, and with a 
radius equal to the 
distance between St 


and m, describe a 
short are, cutting 
the arc g A in the 
point 7z, join the 
points ¢ and & by a 
straight line, and 


prolong it towards 
yr. Again from the 
point 7 as a center, 
and with a radius 
equal to f m, de- 
scribe a short are 
cutting the are gh; 
the point in which 
these two arcs inter- 
sect will very nearly 


coincide with the 
point 7, previously found; for all practical 
purposes we may assume these points do 


coincide. Through the points 7 and 7 draw 
1 straight line, and prolong it towards s. 


Make & r equal to m n ; also make 7 8 equal 


tom n. 
When the throtile valve is closed, the center 
line of the throttle lever A will coincide with 


the line 7 7, and the point 7 will be the posi- 
tion of the center of the clamping bolt. 
When the throttle valve is full open, the 


center line of the throttle lever A will coin 
cide with the line 7s, and the point s will be 
the position of the center of the clamping 
bolt. The are 7 x 8 will represent the length 
of the path of the center of the clamping 


bolt. In practice it is Customary to make 
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the arc r n 8 about one inch longer than 
length just found, consequently the length of 
the arc c n d will be equal to the sum of the 
arc rn 8, as found by construction, plus the 
diameter of the clamping bolt, plus one 
inch. 

Third, to find the radius of the are ¢ nx d. 
This are will not coincide exactly with an 
arc of a circle, yet the difference is so slight 
that it may be neglected, and for all practical 
purposes we may assume that the are ¢ 7 d is 
an arc of acircle. Now, the points 7, 7, 8 
are points in this arc, hence all that is neces- 
sary is to find a point p, from which an arc 
van be described which will pass through the 
three points 7, , 8; the distance from p to 
any one of these points will, of course, be the 
required radius. 

Probably the quickest way to find the point 
p is by trial ; it can also be found in a geo- 
metrical way, as explained in Problem 12, 
Practical Drawing, AMERICAN MACHINIST, 
January 8, 1887. 

The lines w vand wx extend and are per- 
pendicular to the back head of the boiler ; 
the distance between the center line of the 
throttle rod H and the line wv will depend 
on the position of rivets in the head of the 
boiler, and this distance should be so adjust- 
ed that the stud, or studs which fasten the 
arc B to the boiler will be clear of the rivet 


heads. 
—-_ _ ->e 


Foundry Clamps. 
By Rosert E. MAsters. 


To clamp a flask right is one of the im- 
portant points about the production of good 
vastings ; yet how little thought some mould- 
ers apparently give it. We see evidences 
every day in ‘run-outs,” ‘ shifts,” ‘‘drop 
outs,” ‘‘shut-offs,” ete., ete., of how flasks 
ought not to be clamped, and of some of 
these I propose to speak, and hope in some 
measure to remedy the evil. I am talking 
now of ordinary work, where from six to a 
dozen or more flasks are put up on a floor in 
a day, and on which from two to eight 
clamps and wedges, as shown in Figs. 1 and 
2, are used. 

If any one touches clamps at such an 
angle as dotted lines A A, they will fall off ; 
they do not hold very much if they remain 
on, and will drop away at the bottom from 
their own weight when a little strain comes 
on them, and a ‘‘runout” is the result. 
Then there is the complaint, ‘‘ somebody 
knocked the clamps off my flask.” Time 
would be profitably spent in finding shorter 
clamps and drawing them on securely, as at 
BB. 

A flask shifts, and time is not taken to re- 
pair it, or to tighten the plates and pins. The 
cope is put on, rammed up and closed ‘‘ sun 
about,” then the clamps are put on in the 
opposite way to ‘‘sun about,” and all leaning 
in the same direction. Clamps should never 
all lean the same way; even if there are only 
two on a flask, the one opposite B ought to 
lean the reverse way. 

A green sand mould is closed which has 
some delicate projections hanging from the 
side. The clamp is pitched the same 
angle B, but instead of drawing the clamp 
onto the wedge ( gently and snug witha 
clamping bar, the wedges are put in the re- 
verse way to (, and pounded in with a ham- 


cope 


mer, some of the hanging sand drops off— 
result : a bad casting—echo : ‘* Wonder what 
did that ! guess somebody must have struck 
one of the gaggers.” 

Some thin castings are wanted—the drag 
is put down on the “ follow board,” rammed 
up, struck off, and then a lot of loose sand is 
thrown over this, and the bottom board put 
on so that there is a space of 4" or more be- 
tween it and the drag. (It would be worth the 
trouble to rub the bottom board 
ly.) The drag is turned over with perhaps 
one clamp on the rolling can 
imagine the loose sand stays right where it is 
put. Butit don’t. To clamp the flask to- 


down firm- 


side; we 


A 
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side of the flask, first with along clamping 
bar at about two tons pressure, until the bot- 
tom board has been drawn jam up to the 
flask (where it ought to have been in the first 
place), then, on going around to clamp up 
the other side, the joint is found strained 
open ; don’t matter, here isa good, strong 
clamping bar and clamps, and it can be 
drawn down all right. The result is a shut 
off casting, and everybody (except the 
moulder), from the cupola tender to the 
foreman, isto blame, because ‘‘the iron wasn’t 
hot enough to run the casting.” It is a safe 
plan to draw clamps on even all around, and 
to try them before pouring off, to be sure 
they are on snug. 

This careless kind of work is done by an 
indifferent class of moulders, who are in a 
hurry to get clamped up ; sometimes flasks 
are neglected to be clamped entirely, so they 
can sit down and smoke their pipe before the 
iron comes down, or go over on some good 
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class,) there ought to be heavier clamps, or 
more of them, around the bottom flange than 
is required at the top. 
made of cast-iron if made heavier in propor- 
tion, but they are not so reliable as those 


These clamps can be 


made of wrought-iron; sometimes the 
wrought clamps get cracked at F’, and, if 


they are not inspected, will be put on in a 
place where it is dangerous to use a defective 
clamp. They can be easily detected from 
the sound ones by the ring—swing between 
the fingers and strike them with a light 
hammer. 

Figs. 7 and 8 is an adjustable clamp in- 
vented lately by the writer, and given here 
for the benefit of any who may wish to use 
it. 
dinary clamp, with guards ( at the end, and 


Fig. 7 is the same as the half of any or- 


8" holes 2° apart; this half is 24° wide 
and 1” thick; the 3" holes are cored through 
slanting, as indicated by the dotted lines 
ip & 






































moulder’s floor (where they have no business 
to be), and try to take his mind off his work 
by interesting him in highly-colored stories 
of big moulds and heavy castings they have 
worked on at Blowhard & Co.’s foundry, in 
Windville. 

Figs. 1 and 3 are of cast-iron, and are 
made heavier through JY. Where there 
two or three hundred of one size clamp used, 
deal to make 
and have of 
wrought-iron, if there isa machine for that 
class of work on the place. 

Fig. 4 is a cast-iron clamp, which dove 
tails onto the lug of the cast-iron flask shown 
in section Fig. 5; it will be seen at # that it 
would be impossible for this clamp to come 
off without being rapped back off the lug, 
and it takes only a slight tap of the hammer 
to secure it. 


are 


it is a great more economical 


formers, them pressed out 





gether while ramming up the cope would 
take too much time (and come too near in 
suring a good casting); so the clamping is 
omitted until the mould is dressed and flask 


closed. 


The clamps are all drawn on one 


Fig. 6 is a wrought-iron clamp for the 
flanges of a heavier class of iron flasks ; they 
to 1% 
| cording to the work required, 


can be made of 14 square iron, 
If the mould 


is a deep one (or, in fact, any mould of this 


ae 
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CLAMPS. 


Fig. 8 has @” wrought-iron pin J cast. in it 
on the same slant as the holes 7; this half 


» 
~ 


of the clamp is 2" wide, so it will clear be 


tween the guards G when they are Cast. 
Take them as they lie now, and turn Fig. 
8 over, and the pin / will fit into any of the 
between the guards G, 


This 


holes, and, resting 
Fig. 7. 
gives a clamp for any size flask from 24” to 
18 deep. At first sight it may look as if 
the two halves would not hold together when 


it cannot get out of line with 


handling. They can be put together in an 
instant, and held by either end, and handled 
the same as an ordinary clamp, and it will 
not come apart ; the tighter it is clamped the 
closer the ends that overlap bind together. 
Moulders who have used this on jobbing 
of 
old style 
exact size 


floors where they have a variety sized 
flasks it than the 


clamp, as it saves time hunting the 


say is handier 


or a lot of blocks. 


1 


The pins J extend out 


from 2" to owing to thickness of pin, 


e) 


round. The pins are so stubby they stand 
any of 
danger of bending. 
24 
length of the one 
ately lighter ; thus two sizes of clamps will 
fit any depth of flask from 12” to 48 

Figs. 9, 10 and 11 are three styles of ad- 


throwing around without 
For flasks 12 
be made just one-half the 


amount 
from to 
deep, a set can 


shown, and proportion- 


justable wrought-iron clamps for heavy 
work. For instance, if there is a large piece 


to bed in the floor, lay down the rails, beams 
or girders, whichever is used (I prefer old 
rails to anything), put the bottom plates on 
top of the rail, put the ends A A” under the 
rail so the clamp will come next the cope. 
When the mould is finished, rails can be laid 
across the top, and the locks / Mand NV ad 
justed to fit. 

Either of these is a reliable, handy clamp 
to use on large wooden or iron flasks; besides 
binding a class of green sand moulds in the 
floor, they often come in handy on loam 
work, 
set screw O. 


The lock Z is fastened behind with a 
Loosen the key P, and the lock 
M can be moved forward, and into which- 
The hole in lock V_ tapers 
inside, shown at the dotted lines R; the lever- 
age obtained by screwing down the set screw 
V I 
used a set (8) of these clamps fora long time; 
they were out of 14 square iron, and often 
strain, yet I never had 
one to yield; still I prefer clamp Fig. 11, 
and lock 1, Fig. 9; either of these can be 
turned at right angles with A’ A’ if neces 


ever notch suits. 


binds the lock at S, so it cannot. slip. 


subjected to a heavy 


sary. 
Fig. 12 is a section view of a cast-iron 
plate 4° diameter, 1” thick, with a recess at 


7, for the end of the set screws V V V; this 
plate prevents the set screws. slipping off a 
bar or cast flask, or cutting 
a wooden flask, 


into the edge of 


- ar. 
Note on Erecting Shafting. 
By W. LL. Boorn. 


In erecting shafting of ordinary lengths, it 
is sufficient that a spirit level should show 
every part of the length to be level. Ina 
shaft of great length, this method of erecting 
is not absolutely accurate, but there are few 
examples where even a long shaft cannot be 
The curvature 
of the earth is at the rate of 8S inches multi 
plied by the distance squared in miles. Thus, 


set up correctly by the level. 


a shaft one mile long must depart 8 inches 
the curvature, one two miles 
long would require to be raised at one end 


from earth’s 
82 inches above its initial point, and would 
be very badly fixed indeed, if leveled by 
] 


have heard it stated that much shafting has 


placing a spirit-level upon its upper side. 


been badly erected by reason of neglecting 
this point, but lam disposed to doubt this; for 
few lengths of shafting are so extensive as to 
require the point to be considered. For exam 
ple, a length of shafting 264 feet long would 
be very great, and yet the difference between 
a straight line of this length and a curve of 
the same length, of 4,000 miles radius, is only 
he shaft, therefore, 
it isalways best, when setting up by the level, 


of aninch. Ina long 
to start in the middle and work towards the 
In abnormally long shafts it is 
perhaps best to align them by using an engi 


two ends. 


neer’s level and sighting a line right through, 
or a millwright with a good eye may fix 
point after point, by making each one coin- 
cide in direction with two preceding points. 
Such precautions are not required under 200 
feet, and I have chiefly drawn attention to 
the subject from the fact that ultra particu 
lar people have at times dwelt on the question 
of earth curvature, as if its importance were 
much greater than it really is. 

Those who are accustomed to long shaft- 
ing may find it difficult to call up many 
single lengths greater than 200 feet, but. it 
would be of some interest to have particulars 
of the longest lengths of shafting known, and 
the method of alignment adopted in erection. 
Where a long shaft is merely used to trans 
mit power from one pointto another, without 





than diameter is used, 


If square iron was used, and square holes 


if iron lighter 


cast in Fig. 7, it would be even better than 


being required to drive machinery on the 
way, itis probable that wire rope transmission 
would be better and cheaper; for, with the 
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be more or less out of truth, vertically. Later- | 
ally exact straightness may be obtained by | 


allowing the bearings to adjust themselves 
as they will do if not tight bolted, but exact 
vertical adjustment is more difficult to secure, 
because, even if below a_ proper level, the 
weight of a shaft keeps it down to a bearing, 
and does not permit its limited stiffness to 
lift it clear of a brass that may be ,'s” too 
low, though in a straight shaft a thirty- 
second out of adjustment laterally would be 
at once self-corrective on loosening the hold- 
ing down bolts of the pedestal. 


=e 


Details of Sweet's 16-Inch Engine 
Lathe. 
By Pror. C. I. Kina. 


IT. 

In Fig. 9 a half plan is shown 
face of the bed on which the head 
section 


of the sur- 
with a Jongitudinal 
through the train of screw cut- 
ting gears, represented in Fig. 10. 
The curved T grooves at the 
head end and corner of this sur- 
face receive the bolts by which 
the head stock fastened in 
place. The shaft is the con- 
tinuation of S’, shown in Fig. 1 
of previous article, and fits in a 
square hole in the gear g. The 
gears g’ and g’’ each revolve loose- 
ly on the shaft S’, a steel cam C 
This shaft has 


18 


S 


being fast to it. 
an end movement sufficient to 
allow the projections on either 
side of the cam to engage with 
the counterparts on either gear, 
and so imparting motion to S’ in 
cither direction. 

Special attention is called to 
clutches 
lathe can be done by re- 
versing the screw instead of re 
versing the lathe, it is imperative 
that the cluich or shaft should 
make a complete revolution, or, 


these as screw cutting 


by this 


in other words, always assume 
the same relative position with 
the upper sbaft when thrown in 
gear, that it has before ; or to ex- 
plain, assume that a threading 
tool is in a half-finished thread, 
and the clutch thrown out; then, 
when thrown in again, it must 
take the same position, in order 
that the tool shall be correctly 


set. This heretofore has been ac- 
complished by using a_ single 


tooth clutch. Buta single tooth 
clutch is objectionable, as it tends 
to twist the gear to one side and 
it out of truth. In the 

here used, there are two 


wear 
clutch 


stock rests, | 


Section ° 


most careful alignment, along shaft is sure to | lower shaft and sleeve are similar in action to 


the other one, though one sleeve is dispensed 
with, and the shaft and sleeve are drawn out 
together in setting for any pair of wheels. 
On the lower shaft, just outside of the frame 
carries the screw wheels, are three 
wheels, W, W’', W’”, one of 
which is cut on a steel sleeve S,, the two 
others being keyed to it. It also has two 
keys, which extend into the splines in the 
sleeve S,, which, being driven by one of the 
gears of the train, causes the three wheels to 
revolve with it. The sleeve S, is supported 
in place by a second sleeve put in from the 


which 
other gear 








plate extends up to the bed and is bolted fast, 
as shown at B, Fig. 2, and 54, Fig. 3. 
plan and edge view of the intermediate 
plates is shown at Fig. 12. The terminal 
plate at the opposite end is seen at Fig. 13. 
It carries one of the bevel wheels g”, Fig. 
10, and also has twoend hubs H/, against 
the end of which the cast piece shown in two 
views at Fig. 14 is placed. This casting also 
serves as a journal box for gear g’, Fig. 10; 
the two set screws 8 8, setting up against the 
projection P, on the inside of the bed (section 
C PD) gives slight side adjustment, while 








' 
! ’ 
] I | 
\! 
\ aN Fig. 
\ ae ® : OR 
| 




















0. + S 
) 





enh 


[ Fiy. 15 


























A| 


Shrinkage of Steel, 
Editor American Machinist : 

Your remarks upon steel, and others, that 
have told of their troubles, working steel they 
were not quite sure of, calls to my mind an 
experience I once had with a tap made from 
a piece of steel of which I knew nothing, 
except that some of it had made some excecl- 
lent cold cutters for blacksmiths’ In 
repairing some machine it was necessary to 
make a new wrought-iron nut, some 7’ long 
through the hole, and oblong, with pivots in 
The bolt which this was 
to go was of machine steel 1,7, in. diameter, 
with six half W threads to the inch. The 
nut was chuck drilled and a thread cut in it 
as well as we could do with so long an inside 
tool. I then made the tap for smoothing out 
the nut, as it must be a straight thread and 
tight fit. The bolt, nut and tap were made 
on the sameJathe and with 
The tap was finished and tempered, and was 
apparently all right, as ic worked 
nicely in some test pieces of both 


cast and wrought-iron, about 3 


use, 


cross-section. 


on 


the same gears. 


inch thick and they fitted the 
screw good and tight. On at- 


tempting to force it through the 
nut that was already cui nearly 
to size, it got scored, and finally 
some of the threads crumbled and 
it could not be got out. I cut the 
nut open in a planer, and then 
noticed that the threads did not 
match each other, and on careful 
I found that the 
threaded part of the top, that 
was 5” long, 5-100 
shorter than it should have been, 
and on matching it beside the bolt 
only three or four threads would 
Anorher piece of 
stecl was procured upon special 
order, which did not show any 
permanent shrinkage in temper- 
ing, and a nut was made in just 


measurement 


was inch 


mcsh together, 


the manner that was attempted at 
first. 
PETER H. Buttock. 


Albert Baker’s Boiler, 

Hditor American Machinist : 
Mr. Baker (April 4) wants your 
opinion his boiler 
heads. My opinion is, first, that 


readers’ on 




















teeth on opposite sides in contact, 








and yet the shaft makes a com 
plete revolution ; unat is, always 
takes the when 
thrown in gear, whether running 
forward or back. 

This movement of the clutch 


same position 



































shaft S is caused by the half ring 
r, which is connected to a handle 
On 
this shaft are two sleeves s, and 
s,, the inner one having a key 


within reach of the operator, 
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if of originally good iron, he may 
dismiss any idea of their being 
crystalline. As an 
my ideas may not commend them 
Mr. Baker, but I will 
for they are 
Bar stays placed—as_ I 


Englishman, 


selves to 
give them what 
worth. 
suppose from his question they 
are placed—7. e., diagonally, and 
attached by one rivet to head and 
one to shell, are poor things, and 
not to be trusted to carry the high 
pressures employed in America. 
However, quite apart from this 
question of pressures, which are 
the 
customary English pressures are 


as excessive in America as 


unnecessarily low, I should ad- 
vise the removal of all such diag- 





Fig. 10. 








fitted in a spline in the shaft, the 
spline extending to the outer end, 
This sleeve is also connected with 


the outside one so as to drive it positively, a| outside, and which also forms the bearing | screw S’, 


DETAILS OF 


slight end motion of the sleeve s, being pro- | for S,. Eight rings are marked on each of 


vided for to allow clamping. The inner 


| 


end of the sleeve s, terminates in a cone C"’, | 


while the inner corner of 8s, is chamfered to 
fit it. 

This sleeve is also cut in four parts for four 
inches back from the chamfer, so that when 
forced against the cone C’’, the end expands 


into the gear with sufficient force to drive it. | 


The sliding of one sleeve on the other is caused 
which two 
of 16 
out to 
The 


by turning the star nut JV, in 
threads are cut, of 12 and 
pitch. . These sleeves can be drawn 
clamp any pair of gears in the set. 


one one 


the sleeves, one for each wheel, the distance 
between each ring equaling the length of 
the wheel hubs. These rings are divided 
into three parts, and at each intersection is 
stumped the number of threads to be cut in 


that position, one set of wheels cutting three 


different screws by means of the three wheels 
W, W’, W’ in combination with three wheels 
on the main screw. 

The method of holding the screw gears 
in place shown in part by Fig. 11, 
which gives an end elevation of the first 
plate through section A B, with dotted 


is 


ENGINE LATHE. 


Fig. 10, carries the weight and 
gives the vertical adjustment. Two bolts, 
one on each side, pass through the hubs of 


all of the plates, fastening them firmly | 
together. The pin p, projecting from the 


hub //, Fig. 18, serves as a pivot for the 
reversing arrangement. The hubs of the 
screw wheels project far enough on each 
side to go half way through the larger hubs 
of the plates, while the bolt hubs project far 
enough beyond the large ones to allow their 
surfaces to come together, and yet to allow 
room for the wheel webs, so that the wheels 
turn freely, while the plates are fastened 
solidly together, 


onal bar or palm stays, and the 
substitution therefor of plate gus- 
sets, attached to both shell plates 
and heads by double angle irons, 
The angle irons should be, say, 
23'x22'x 7," and the gusset plate, 

say, 2 inch; and as many rivets 
should be used to each angle iron on the 
head the shell. The shell and head 
rivets are in single but the 
through the gusset plates, being in double 


as on 


shear; rivets 


shear, have equal strength, though fewer in 
number, 
For a boiler of 90 inches I would use 


five 
gussets, this diameter of boiler being stand 
ard in Laneashire; but for a 52-inch shell I 
should be disposed to use three gusseis—one 


central and vertical, and the other two about 
equally dividing the are between the vertical 
and the upper tube level. 

As to attempting to flatten out the heads, I 
| would never attempt this, but simply attach 
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the stays in a good sound manner, and leave 
the slight bulging alone. 

The advantage of a gusset plate stay is the 
support which it affords along a line, rather 
than at a point, as does the bar stay. One 
precaution is needed—the gusset angle irons 
must not come too closely down to the tubes, 
or the plate will be held too rigidly, and 
may commence to groove. Some boiler 
makers will stiffen the end plates in portions 
between the gusset stays, by riveting short 
bits of angle iron so as to form a ring con 
centric with the shell, as shown in Fig. 1 
which approximately embodies my ideas of 
boiler staying. Generally speaking, the 
stresses taken up by boiler stays should be 
communicated through as great an area at 
possible; shell and end plates of boilers are 
quite sufficiently punished, without being re- 
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ALBERT BAKER’s BOILER. 


quired to take up any further stresses as 
points of cencentration. 

Finally, I would point out that, where a 
boiler head returns to its original position, 
after removal of stress, the staying is likely 
to be not far wrong. I myself never yet saw 
a boiler whose head would not bulge more or 
less under pressure; and for most boilers it is 
essential they should do so, for the tubes are 
always longer than the shell when at work, 
if of the same length when cold, owing to 
the greater effect of the fire upon them. This 
last remark, of course, applies to internally 
fired boilers, not to shell bottoms set over an 
external furnace. 

London, England. W. HH. Boorn. 


Taper Side Angle Mills for Cutting Any 


Spiral. 
Editor American Machinist : 
The above mills differ from the so-called 


” 


‘Regular Angle Mills”? in that one side is 
slightly tapered for clearance. 

Every machinist is aware, when cutting a 
screw, that the cutting tool requires an 
adaptable amount of clearance; just so in 
spiral milling. The shape of the cutting 
tool being circular, it becomes important that 








the work should be set at the proper angle 
to the mill, to insure good smooth milling. 

The following rules for arranging work 
for milling will be found easy of comprehen- 
sion: 

1. To obtain the proper height of centers 
of machine under the mill, subtract from 
half the diameter of work the depth of cut it 
is desired to mill, which is the proper height. 
Hold a short straight-edge against the lower 
side of mill where the teeth are cut, and 
move the centers of machine vertically until 
the inside of straight-edge coincides with 


centers, 
2. To dispense with any tables of nat. 
tangents, cotangents, etc., which are not 


always at hand, the following method, to as- 
certain the proper spiral for any given angle 
will be found practically correct: Divide 
360 degrees by given angle; multiply the 





product by diameter of work to be milled, 
divide by 2, and from this subtract 4 inch; 
this gives spiral wanted. 

Example: Diameter of work to be milled, 
3 inches; given angle, 15 degrees. 
360 deg. divided by 15 = 24 x 

3 = 72 divided by 2 


ve 
in 


36.00 inches. 
subtract 0.50  ‘ 

35.50 inches. 
example with the ‘‘ Tech- 
and the result is nearly the 


Compare this 
nical Formula,” 


same: 

Circumference of 3 inches = 9.4248 ak ie 
Y . ~ -~ — eed. AC 
Nat. Tangent of 15 deg. = 0.2678 


As will be seen by the above examples, the 
first one results in a spiral 32 one-hundredths 
of an inch slower than the second, a favor- 
able result for the mill, to prevent it from 
dragging. 

At some future time I will give an easily 
understood method for obtaining any com- 
binations of gears for the above. 

Cuas. H. MALMEDIE, 

Foreman Morse Twist Drill & Machine Co. 

New Bedford, Mass. 


Tool Room Devices, 
Editor American Machinist : 

A bandy device for the tool room consists 
of a block of wood, bored for the reception 
of the shanks of a set of taps, drills for body 
and tap size and counterbore or countersink. 

It saves time, in requiring but one check, 
prevents liability of mistakes in selection of 
drills, and allows the condition of each article 
to be readily seen on return. 

An improvement in Y centers has been 
found convenient to the writer, and to effect a 
saving in drills when used on round work, 
by having the part A, next the work, turn 
or swivel on that portion entering spindle. 

Ws a. Wes 


Grease for Crank-Pins, 
Editor American Machinist : 

I notice that, at the last meeting of the A. 
S. M. E., one of the topical discussions was 
upon the use of grease on crank-pins. Some 
of the members seemed to doubt its practica- 
bility. In these works we have twenty-nine 
cases of steam engines, having their crank- 
pins lubricated with grease, and are very 
well satisfied with the result. Some of these 
engines will indicate 500 horse-power, and 
some run 150 revolutions per minute. Ina 
comparative test of lubricating steam engines 
with grease or oil, I found that the former 
was more satisfactory as a lubricant, and cost 
only one-fourth as much as the latter. The 
cleanliness of the grease is also very much in 
its favor. R. H. Daviess, 

M. M. Phenix Iron Works. 

Pheenixville, Pa. 
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Deacon’s Water Meter. 


| For the description of this meter, and the 
engraving which we reproduce, we are in 
debted to The Engineer, London. | 

The water meter shown by the accompany 
ing section is a development of the meter de- 
vised by Mr. George Deacon, engineer to the 
Liverpool water-works, for constantly regis- 
tering the flow of water through street mains 
and house pipes, thus permitting of the ready 
detection and localization of any waste that 
might otherwise go on indefinitely without 
being observed. But, as the form illustrated 
is intended for dealing with large volumes of 
water, such as the supplies from reservoirs to 
trunk mains and the compensation water to 
rivers, there is no occasion for the very mi- 
nute measurement and registration which are 
afforded by the waste water meter. Accord 
ingly, the parts are fewer, and the arrange- 
ment is simpler. The body A affords a seat 
for the fixed hollow cone B, which, in this 
form of the Deacon meter, is inverted. The 
socket affords a guide for the spindle of the 
disk (C, the highest and lowest positions of 
which, corresponding with the maximum 
flow water and complete closing respectively, 
are shown by dotted lines. Attache to the 
top of the spindle is a fine wire passing 
through a stuffing-box and over a grooved 
pulley, and kept taut by a small weight. 





This wire carries the metallic pencil carriage 
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D, which rises and falls with the disk, and 
thus marks the rise and fall of water on the 
paper wrapped round the drum. As the 
latter is made to revolve by clock-work, and 
the paper is ruled with divisions for days, a 
complete diagram of the flow of water within 
a given period is the result, while the exact 
rate of flow at any instant is recorded in a 
convenient The 
inoxidizable metal—except the main spring, 
which is enclosed in an air-tight case—and is 


manner. clock is made of 


generally set for a week, but may be arranged 
for giving a month’s registration. The plate 
which forms the upper bearing of the drum 
spindle is hinged at /, so as to permit of the 
ready removal of the drum for changing the 
diagram papers. While the body of the 
meter with its two covers and the drum case 
are of cast-iron, all working parts are of gun 
metal; and the only rubbing surfaces are the 
spindle in its guide, and the wire in its stuff 





Toor Room DEVICES. 

ing-box, so that the friction is infinitesimal, 
and _ therefore 
ing equally great at the lowest and highest 
quantities, 
not to be indicated by an ordinary Bourdon 
No other meter 
gives so analytical a registration of the flow 


accuracy not impaired,  be- 


The loss of head is so slight as 
gauge, being only 1 in 70. 


as this does, which has been made up to 24 
inches in diameter at the 
though the size exhibited is only 12 inches in 
diameter, the largest size of meter except the 
Deacon hitherto made. One of 
is used in Paris by the Compagnie Générale 


inlet and outlet, 


these meters 


des Eaux, and another has been sent toa 


provincial town of France. The instrument, 
all the parts of which are interchangeable, is 
made by the Waste Water Meter Company, 
Liverpool, which is now migrating to larger 
works. 
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England than the fact that she and her sister 
ship, the City of New York, are both fitted 
out completely with the well-known Worth 


ington duplex pumps 
In all English practice hitherto the boiler 
feed pumps have been a part of the main en 
from levers connected di 
Their 


more or less unsteady, and the strain brought 


gine, and worked 


rectly therewith. action has been 
upon the pumps directly, and to some extent 


upon the engine, has been such as to bring 


about, at times, results more or less disas 
trous. 

So the America, 
constructed by the builders of the Paris and 
New York, Clyde 
Bank, Glasgow, and the Oregon, built by the 
of John Elder & Co., of 
left New York on the same 
day, much interest was developed in the trial 
which all initiated would 
The the 


Fastnet Light first, beating the time 


long ago as 1884, when 


Messrs. Thompson, of 
well-known. firm 
Glasgow, both 
of speed, knew 
follow. Oregon made 
of the America by only tive hours ; 
but the America lost twelve hours 
the of of 


pumps, occurred — by 


by her 
the 


This is liable 


breaking one 
which 
racing of the engine, 
to steamer and all 
the 
part of the engine, 

The City of Paris, as well as the 
City of New York, and also the City of Berlin, 
are equipped throughout with Worthington 


occur on any 


steamers where pumps are a 


pumps, and the main boiler feed pumps on 
each of them are independent of the main 
engines. As cachof these ships are furnished 
with triple expansion engines, and carry acon 
stant boiler pressure of from 150 Ibs. to 160 Ibs. 
to the the of the 
two former ships develop upwards of 20,000 


square inch, and in case 
indicatcd horse-power, the boilers are large, 
and it becomes a necessity to reheat the feed 
water to a temperature of from 275 deg. to 
3820 deg. F This is accomplished by tak 
the the hot well toa 
closed heater, in which a live steam jet is in 


ah, 


ing water first) from 
troduced directly from the boilers, and the 
water reheated, Thence it is pumped direet- 
ly to the boilers. Both pumps are controlled 
by a device which regulates their speed to 
the available supply of water 
in the hot-well, which is not at 
all times constant, 
The quiet, uniform motion 
the Worthington 


be appreciated 


of 


can 


pumps 
perhaps 
better in this service than in 
which 
The 


reports of the engineers of ihe 


almost any other in 


they have been placed, 


City of Paris are that in the 
rough weather ipcident to her 
first stormy voyare across the 
Atlantic, when at times it be 
came necessary to slow cown 
the main engines on 
of the 


kept on the uniform tenor of 


account 


racing, purips named 


their wav, and required little 
or ittention at the 


the 
fact 


no hands of 
stall. = Phis 
Was appreciated at the 
, and will be appreciated 


passed apy time in the engine 


engineering 


time 


by engineers who have 

room of an Atlantic liner. 
There are sixtecn Worthing- 

the of 


the same number on the 


ton pumps on City 


Paris, 





City of New York, and nine 
on the City of Berlin, 

The Whit 
Teutonic and Majestic are both 


Star steamers 





DEACON’s WATER 


»-KTER. 


Paris. 
While the City of Paris embodies in its 
construction many novel features, and some 
departures from previous marine practice, 





none has attracted more general attention in 


The Pumping Machinery on the City of 


equipped with Worthington 
pumps.—7/e  Proetical Bu 
giHeed 
he 
J iar Mnuginee) (frondon) 


calls attention to the fact, that 
‘if a thin india-rubber ball— 
one of those sold as balloon balls in the toy 
be 
in the hands as the air is allowed to escape, 


shops blown full of air, and then held 
its temperature will be found to fall, so that 
the difference is very perceptible to the hands 
as the fall takcs place, more especially when 


complete emptiness is approached,” 
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Special Announcements, 
CF Positively we will neither publish anything in 


consideration 


of 


Those who wish to recommend 


our reading columns for pay or in 
advertising patronage. 
their 


choose 


readers can do so as Sully as they 
but 


wares to our 
in our advertising columns, our editorial 


We 


secure either subscribers or advertisers. 
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The eisinlt for Better 


Pavements. 


It is gratifying to note that there seems a 
growing sentiment in favor of some sort of 
pavement for the streets of New York, not 
open to the serious objections which attach 
to the present universal 
granite blocks. 

That no other pavement 
stand the traffic of this busy town, we do 
not fora moment believe, but we do believe 
that, if the actual cost to the citizens of the 
place, resulting from the extra expenditure of 
and imposed by the present 
abominable pavements, and of the extra 
wear and tear imposed upon the hundreds of 
thousands of vehicles, and upon the nerves 
and tympanums of the millions of people 
who must exist and do business in the midst 
of the all-pervading and deafening roar 
could be summed up and its amount stated 
in form, there would be a very 
vigorous movement towards the securing of 
some more satisfactory pavement. 

The best idea of the abominable character 
of our present pavements may be had by 
standing at the corner of Nassau and Liberty 
A large and fine 

here, and sur- 
rounding it isa pavement which is as smooth 
and level as a floor, over which vehicles of 
all kinds roll continuously, and practically 
without the only sound heard being 
the fall of the iron-shod hoofs of the horses. 
Stand there and watch a heavy truck as it 
rolls along ; there is no violent knocking or 
vibration, the component parts of the truck, 
the harness and the driver are in no danger 
the violent 


use of the almost 


can be made to 


force energy 


concrete 


streets for a few minutes, 


insurance building stands 


noise, 


of being separated by concus- 


sions, and the logd is drawn with the mini- 
mum expenditure of energy. 

The building surrounded by this pave- 
ment is a far more desirable and a far 


easier place to do business in on account of 
this pavement. Less energy is expended in 
making oneself heard and in trying to hear 
others, and it is possible to do the effective 
thinking which can be done only ina quiet 
place. 

But, as the wheels of the truck strike the 
of granite 
called a pavement—im- 
mediately there is a deafening roar ; not only 


corrugated surface composed 


blocks—by courtesy 


is there the thunderous noise made by the tires 
of the wheels striking the granite blocks, but 
every part of the truck which 
in any way add to the terrible din, 
and it is easy to see that the draft of the load 
is appreciably increased. 

Every and 
vibration is produced only by the expend- 
iture of rable and we be- 
lieve we speak entirely within bounds when 
we say that the actual cost of the power con- 
this continuous and 
nerve-destroying roar would pay for and 
maintain the best pavements which have ever 
laid in the streets of city, to say 
nothing the for repairs and main- 
tenance of equipment, which would be saved 
by the better pavements. 

We that if all the of the 
city were covered with such a pavement as 
surrounds the Mutual Life 
creased total load which could be drawn by 


can rattle, or 


does so, 


engineer knows that this noise 


conside power ; 


sumed in producing 


been any 


of cost 


believe streets 


building, the in 


horses, together with the greater proportion 
ate paying load to non-paying or dead load, 
would make it possible to transport at least 
twenty-five per cent. more merchandise 
through the streets than at present without 
increasing the number of vehicles or horses, 
And it is that this is almost 
equivalent to a corresponding increase in the 
width of streets, many of which 
always over-crowded, and utterly 
of the traffic 
them. 


to be noticed 


are nearly 
incapable 
accommodating which seeks 

And when this matter comes to be looked 
into, it will be found that it is no matter of 
exclusively local concern, but that its effects 





j}are far-reaching. The cost of transportation 
lof merchandise within the limits of New 
York city must be added 
component part of the total of the 
the consumer, and when it is con 
| sidered what a large proportion of the total 


to, and become a 
cost 
roods to 
| commerce of the country flows through this 


city, and what a powerful influence New 





York prices have upon prices generally 
throughout the country, it will be seen that 
itis a matter which concerns many others 
besides residents of New York. 

May the day soon come when the crude and 
barbarous granite pavement will be aban- 
doned, not only in New York, but in every 
other city, and something adopted in its place 
better fitted to the demands of modern civili- 
zation. We believe such pavements will 
pay in dollars and cents alone, besides what 
will be gained in other ways, including the 
greater ease of keeping the streets clean 
where a smooth pavement is used. 

ne 

Elsewhere in this issue we publish an ar- 
ticle prepared by Prof. Denton in discussion 
of the paper on ‘‘ Some Properties of Vapors 
and Vapor Engines,” read by Prof. Wood at 
the Erie meeting of mechanical engineers. 
We call particular attention to the table and 
accompanying explanation, because there is 
still in the minds of many an idea that there is 
a possibility of important saving by using—in 
engines—some other vapor than that of 
water. An inspection of the table will show 
the fallacy of such reasoning ; and if every 
one would study it, those who are still work- 
ing their schemes on a confiding public 
would have harder lines. We commend this 
table to our readers. They can use it with- 
out the necessity of abstruse mathematical 
formulas, which were purposely omitted 
by the writer in preparing the article for the 
AMERICAN MACHINIST. 

——— 

The Charity Organization Society of this 
city, in asking, through the papers, for em- 
ployment for an Austrian, both of whose 
hands had been amputated as a result of an 
accident, states that ‘‘The society could 
doubtless have the man supported in idleness, 
either by pensions or in an institution, but 
that would be certain ruin to character. 
The of unearned bread would 
speedily eat out his manhood.” We wonder 
if the secretary of this society, whose name 
is subscribed to the appeal, really believes 
that the eating of unearned bread invariably 
destroys the character of the eater and eats 
out his manhood. If such consequences 
actually do befall from the eating of un- 
sarned bread (and cake, etc.), there must be 
a great scarcity of character and manhood 
in some circles. There are plenty of people 
in this town who never earned or produced 
a single cent’s worth of value in their lives, 
yet who have all the bread they desire, and 
about all they desire besides bread. And 
there are people who seem to regard them as 
about the only ones who really have any 
character or manhood worth talking about. 


poison 


~*pe 


Literary Notes. 
A COURSE 
DRAWING 
and 
Member 
neers; 


OF INSTRUCTION 
AND DESIGN, for 
Engineer Students. By William Ripper, 
of the Institution of Mechanical Engi- 
Assistant Professor of Mechanical Engineer- 
The Technical School, Sheffield. 


IN MACHINE 
Technical Schools 


ing, 

This work is intended to provide a course 
of practice and instruction in machine draw- 
ing, and the elements of machine design for 
technical schools and engineer students, giv- 
ing exercises preparatory or supplementary 
to that special training to be obtained only in 
the works and office of the engineer. 

These exercises extend over fifty-two full 
page plates, commencing with a few  ex- 
amples of simple projection, and advancing 
to the more difficult examples occurring in 
actual practice, relating mostly to the details 
of the engine and the lathe; 
working drawings of the slide valve gearing, 
expansion valves, link motion screw  pro- 
peller, cylinders, pumps, etc., wheel gearing 
and other machine details. All the dimen- 
sions are marked on the working drawings, 
to which the student is required to work in 
making similar drawings. 

Besides the full page drawings, a large 
number of illustrations are given throughout 
the work for the purpose of assisting the stu- 
dent to comprehend the true character and 
form of the thing represented. 

The preliminary chapters of the book re 
late to the making of working 


steam giving 


drawings, 








shading and coloring finished drawings, 
strength of material, and the principles of 
construction and design, giving much useful 
information of the thing to be drawn, which 
may be studied with advantage concurrently 
with the exercise in drawing. Many of the 
working drawings represent English practice 
and design. 

The work is very neatly gotten up, the 
plates are excellent, and as a whole, will un- 
doubtedly be appreciated by all interested in 
machine drawing and design. The book is 
— by D. Van Nostrand Company, 

23 Murray and 27 Warren streets, New York. 
The price is $7.50. 


PIONS and 
(Jue insuieRs 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
Tf so requested, neither name, correct initials nor loca 
tion will be published. 














(241) A. E. G., Joliet, Ill., writes: I have 
some flat pieces of wrought-iron 14x154x12 inches, 
and want to punch a 3¢ round hole through them, 
Minch from end. How should the bottom of the 
punch be shaped so as to be least liable to split the 
iron? <A.—There are punches made which give 
better results than the common flat punch. We 
should select the best punch to be found on the 
market. If then we failed to get satisfactory re- 
sults, we should drill the holes. 

(242) R. D. C., Waterbury, Conn., writes : 
Please put me onthe track of any information in 
regard to details of foundry construction. We 
contemplate erecting a first-class foundry, and I am 
studying up the subject. A.- See Foundry Plant 
designed by L. C. Jewett, in our issue of November 
5, 1887; Foundry Ladles, December 3, 1887; Design 
and Construction of Machine Shops, Boiler Shops 
and Foundries, by W. H. Hoffman, January 14, 1888. 
Besides these there have appeared in our issues 
many articles on foundry matters, written by prac- 
tical moulders, giving valuable information. We 
believe that, by referring to the back numbers of 


the AMERICAN MACHINIST, you will obtain a greater 
stock of information on foundry matters than you 


ean obtain in any other way. 

(248) Reader, , I have an engine 12x 
12, which I am thinking of turning into a compound 
by placing a cylinder on top of the 12-inch one. 
The top cylinder will be 6inches diameter, and of 
course the stroke will be 12 inches. Now, what I 
want to know is: What increase of power will the 
other cylinder give? A.—Changing the engine into 
a compound, as you propose to do, may not increase 
the power, as this will depend to some entent on 
the former cut-off. The work done by a compound 
engine depends on the size of the large cylinder, 
and will be the same as that which would be per- 
formed in a single cylinder of the same size as the 
low-pressure cylinder, by expanding to the same ex- 
tent from a like initial pressure. You can easily cal- 
culate the horse-power of these engines, and com- 
pare the two. Forthe purpose of comparison, the 
mean pressure on the piston must be found; the rule 
for finding the mean pressure has been given in an- 
swer to Question 125, in our issue of March 14, 1889. 
The advantage gained by compounding the engine 
is a saving in fuel per indicated horse-power. 


(244) J. S. G., Rochester, N. Y., writes: 
A question in mechanics has arisen here, on which 
we would like your opinion. There are two rect- 
angular blocks, 4 and &B, each block is 16 inches 
wide and 12 inches deep, and each is supported by a 
force applied to the center of the width. The blocks 
are subjected toa force acting alternately at the 
extremities of their width, the latter force acting 
parallel to the supporting force; each block is pre- 
vented from tipping over by a flat guide, fitting into 
a recess cut into the block, the running 
across the block, or, in other words, the direction of 
the recess is parallel to the direction in which the 
forces act. In block A the recess is as wide as the 
width of the block will allow, in block B it is com 
paratively very narrow; in fact, the only difference 
between the two blocks lies in the width of the re- 
Now, one party claims that the blocks will 
resist equally well the forces acting alternately at 
the extremities of their width. Another party 
claims that the block A will yield under the given 
force more than the block B. Both blocks are sup- 
posed to have sufficient strength to resist the forces, 
so that strength may be left out of consideration. 
A,—Since the force applied to the extremity of each 
block acts in a direction parallel to that of the sup 
porting force, and since the distance between the 
lines of action is the same in both cases, it follows 
that the side 


recess 


cess. 


action is the same in both cases, and 
that the block 4 will not yield any more than B. 


(245) A. H. G., 
I placed an air vessel 
a piece of 4-inch pipe, 
this has made the 
tion is made up of 


Cleburne, Texas, writes: 
on suction of 
8 feet long 
pump work any better. 
three pipe, 4 


pump made of 
that 
The suc 
3Lo and 3 


I do not see 


sizes of 
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inch. The water end of pump is 7% inches diam- 
eter. and we cannot run pump faster than 25 strokes 
per minute. We pump into a railroad tank, and we 
have to run pump 9 hours to do what other pumps 
of less diameter do in4 hours. I have suggested 
the following plan as a remedy. I would takea 
circular tank, closed at both ends, equal in capacity 
to say at least four times the capacity of the pump 
barrel. To this tank I would connect suction pipe 
leading from lake. I would have this tank placed 
close to the pump, and run a short pipe from tank 
to pump, as per enclosed sketch. Would you kindly 
give me your opinion as to whether this would ob- 
viate the difficulty, or will you suggest a better 
way? A.—Your plan will have a good effect on the 
action of the pump; but avoid, if possible, the sharp 
turns or bends in the suction pipe as shown in your 
sketch, and make its vertical length as short as cir- 
cumstances will permit. The successful working of 
the pump will also depend on the arrangement of 
the discharge pipe, of which you say nothing. The 
discharge pipe must also be provided with an air 
chamber. If, with the proper arrangements of pipes 
and suitable air chambers, the pump does not work 
satisfactorily, we should advise you to write to the 
makers of the pump. 


(246) C. N. A., Chicago, Il., asks: Kindly 
give a formula for determining the proper amount 
of effective heating and grate surface required in 
marine boilers to furnish steam to plain slide valve 
launch and tug engines, ranging from 5x5 to 14x16 
inches, forced draft by exhaust in stack; also what 
percentage of reduction for natural draft. .4.—In 
designing a marine boiler, the first step will be to 
determine the grate surface. The grate surface 
depends on the amount of coal to be burnt, and 
this amount is generally dependent, to a large ex- 
tent, on the quality of the coal, and also on the 
type of engine which takes steam from the boiler. 
For surface condensing engines, working at full 
power, using steam at 30 pounds above the atmos- 
pheric pressure, the consumption of good coal per 
hour will be about 4 pounds per I. H. P.; for similar 
engines of the best make and large size, about 344 
to 3% pounds of coal per I. H. P. will be required; 
for compound engines of moderate size, and as 
generally fitted up for mercantile marine service 
when working at full speed, 244 pounds; for mer- 
cantile compound engines, well designed and care- 
fully worked at sea at full speed, 2 pounds; and for 
triple expansion engines, well designed, using steam 
of high pressure, the coal consumption may be re- 
duced to 1% pound per I. H. P. For tug boat en 
gines 14x16, a consumption of 5 pounds of coal per 
I. H. P. per hour will probably be a good average: 
and for the smaller engines 5x5, a coal consumption 
8 pounds per I. H. P. per hour may be required. 
With natural draft, good coal, and careful firing, 
about fifteen pounds per square foot of grate may 
be burnt; in fact, this amount is probably a fair 
average. In the first place, let us find the propor- 
tions of a boiler for natural draft. To find the grate 
surface for a tug boat engine 14x16, we shall assume 
that the consumption of coal is 5 pounds per I. H. 
P. per hour, and that the engine develops 120 I. H. 


: — 5 
P. Under these conditions we shall need 15 0.33 
square feet of grate surface for each indicated 


horse-power; therefore, for 120 I. H. P., the total 
grate surface will be 120 * .383 = 39.60 square feet. 
The grate area being established, we can find the 
other proportions of the boiler in the following 
manner: The bridge wall at the end of the grate 
should be built to such a height that the area of the 
passage over it is not less than \ or more than 1-6 
of the area of the grate; and when possible, the dis- 
tance from the top of the furnace to the top of the 
bridge wall should be sufficient for a man to pass 
into the combustion chamber. There should be 
about 32 square feet of heating surface to one 
foot of grate surface when iron tubes are 
used; hence, for our 1201. H. P. engines we shall 
need 32 x 39.60 = 1,267.20 square feet of heating sur- 
face. The cross-sectional area of the tubes should 
not be less than 4 of the grate area, and need not 
be more than 1-6; we believe that 1-7 isa good pro- 
portion; hence, for the engine under consideration, 
39.60 


square 


we shall require 565 square feet for the 


total cross-sectional area through the tubes. The 
tube surface in single-ended boilers is usually about 
of the total heating surface, and since we have 
already found the total cross-sectional area of the 
tubes, we have sufficient data to find, approximate 
ly, the length of the tubes. Now let us consider 
forced draft. For forced draft, the consumption of 
coal is of course greater per square foot of grate 
than with natural draft, and since the forced draft 
may be made to vary considerably, the amount of 
coal consumed is also variable. When the consump- 
tion of coal is 25 pounds per square foot of grate, or 
more, there should be allowed about 1.4 square foot 
of heating surface for every pound of coal burnt. 
To illustrate, let us again assume that 5 pounds of 
coal are required per L. H. P. per hour, and that 120 
I. H. P. are to be developed, and that 30 pounds of 
coal are burnt per square foot of grate; then we 
5 
30 
the total grate surface will be .166 
say 20 square feet. The total consump- 
coal on this will be 20 30 = 600 
Since we are to allow 1.4 square foot of 
heating surfa:e for every pound of coal burnt, we 
have 600 1.4 
Dividing this heating surface by the grate surface, 
810 


have 
20 


will require .166 square foot of grate per I. H. 


P., and 

19.92, 
tion of 
pounds. 


120 


grate 


840 square feet of heating surface. 


we 42 square feet of heating surface 


to each square foot of grate surface, instead of 32 


to 1, before. The ratio of the cross-sectional 


as 





area of the tubes, and the ratio of the area above 
the bridge wall to the grate surface should be about 
the same as given for natural draft. The foregoing 
boiler proportions are only suitable for bituminous 
coal. For anthracite coal we shall need a larger 
grate, because with natural draft only about 12 
pounds of coal per square foot of grate per hour 
will be burnt. Adopting 12 pounds of coal per 
square foot of grate as a fair average, we can find 
the grate surface in a manner precisely similar to 
that adopted for finding the grate surface for bi- 
tuminous coal. The proportions of the other parts 
of the boiler are found by the rules previously 
given. Sometimes the allotted space for the boilers 
and the limit of the weight of machinery will not 
allow us to adhere to the foregoing boiler propor- 
tions, and we may be compelled to make the heat- 
ing surface considerably less than that found by the 
rules. To find the proportions of the boiler fora 
5x5 launch engine, proceed in the same way as 
given, but allow 8 pounds of coal per I. H. P. per 
hour instead of 5. 
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can be seen and circulars obtained from R. E 
Dietz, 60 Laight st., New York. 

** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 


postpaid. Published by John Wiley & Sons, 15 
Astor place, New York. 
‘Binders’? for the AMERICAN MACHINIST. Two 


styles, the ‘‘ Common Sense,”’ as heretofore sold by 
us,and mailed to any address at $1.00 each, and 
the ** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’G Co., 96 Fulton st., New York. 

* Practical Drawing.”” By J. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
MAcuINist, Should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including May 23, 1889 issue, 77 arti 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACHIN 





Ist PUBLISHING Co., 96 Fulton st., New York. 





“ Modern Locomotive Construction.”” By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world 
Commencing with the June 27, 1885 issue, 92 articles 
have thus far appeared up to and including the 
May 30, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. S. or Canada, at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 

















G. Hallford will build a planing mill at Newton, 
Ala. 

Tim & Co., Troy, N. Y., will build a shirt factory 
at Cambridge, N. Y. 

The Grenada (Miss.) Oil & Compress Co. will add 
a repair machine shop. 

The Anniston (Ala.) Foundry and Machine Works 
are enlarging their plant. 

S. W. Brower will rebuild his saw and planing 
mill, recently burned at Prospect, Ark. 

The Westinghouse Machine Co., Pittsburgh, Pa., 
are increasimg their plant for manufacturing steam 
engines. 

The Richmond & Allegheny Railroad Company 
expect to have shops at Gladstone, Va., completed 
by the first of August. 

The Akron Hardware Company, Akron, manu- 
facturers of hardware specialties, have reorganized, 
with increased capacity. 

A water-works plant at acost of about $30,000 
will be built by S. Walker, of Milledgeville, Ga. It 
will be built on the gravity system. 

Itis said that the Illinois Steel Co., of Chicago, 
contemplates building works at Milwaukee, Wis., 
for the manufacture of steel cars. 

Wells Brothers & Co., Greenfield, Mass , are ex 
clusive agents for the Stratton spirit level, and they 
issue a circular setting forth its merits. 

The Paris Fire-proof Plaster Cloth Company, of 
St. Louis, Mo., recently incorporated, with $25,000 
capital stock, has broken ground for a factory. 

The stockholders of the Fall River Iron Works 
Co. have voted to increase the capital stock $100,- 
000. This brings the entire capital of the corpora- 
tion up to $500,000. 

The National Switch & Signal Company, recently 
incorporated, has leased buildings at South Easton. 

?’a., and will shortly begin the manufacture of its 
patent switch system. 

Within a year, Ypsilanti, Mich., expects to have 
water-works. The expectation is to get water from 
an artesian well, and to pay for the work with 30 
year 4 per cent. bonds. 

A recent election at Georgetown, Ky., nearly 
unanimously endorsed the water-works proposition 
submitted to them for their endorsement. Work 
will be commenced at once. 

The Sampson Steel Forge Company, with a capi- 
tal of $100,000 has been incorporated at Chicago, 
Ill. The company will manufacture locomotive 
frames and do general forgings. 

The Stover Manufacturing Company, Freeport, 
ll, is putting up a building to be leased to the Ar 
cade Manufacturing Company, and to be used for 
the purpose of making coffee-mills. 

English capitalists and Northern iron men have 
formed a company with a capital stock of $3,000,- 
000, to build four steel mills and blast furnaces at 
Cumberland Gap, Tenn., near the Virginia line. 

H. J. Barron & Co., 76 Cortlandt street, New 
York, have issued a catalogue, descriptive of their 
for apartment houses. 
Boilers and radiators are illustrated and described. 


steam heating apparatus 


Three large saw mills are to be built within six 
months on Bellingham Bay, W. T : at Fair 
haven, another at Sehome, by the Cornwall Com 
pany, and a third near Whatcom, by British capital 


ists. 


one 


A rolling mill, to cost $100,000, and to have a ea 
pacity of 50 to75 tons of bar iron per day, is to be 
established at Tron It is expected that this 
will be followed by a nail factory and other enter 
prises. 


Gate. 


Lewis Johnson, Henry D. Stearns, G. W. Koffs 
key and W. HI incorporated the 
Johnson Iron Works, to operate a foundry and ma 
chine shop at New 
operation, 

The Laidlaw & Dunn Co., Cincinnati, Ohio, have 
received the contract for the pumping outfit for the 
United States barracks at Newport, Ky. The pumps 
are to be located at the new reservoirs of the Coy 
ington water-works. 


Johnson have 


Orleans, La. Have works in 


The Energy Manufacturing Company, Philadel 
phia, Pa., report business very good for the past 
three months. They have received very satisfac 
tory orders for rope hoisting machines and center 
girders from all parts of the country. 

The Board of Public Works and Affairs of Nash 
ville, Tenn., will purchase a new pumping engine 
for the water-works. The capacity is to be not less 
than 10,000,000 gallons daily. The board will also 
durchase a considerable quantity of 36-inch pipe. 

The Pittsburgh Reduction Company is a new cor 
poration 
of producing 
bronze and commercial alloys. The capital stock is 
$20,000, divided into 200 shares of $100 each 


The company was formed for the pur 
reducing refractory 


pose ores, and 





The Bates Steel Company, of Philadelphia, Pa., 
has been chartered, with a capital of $100,000. The 
incorporators are John F. Bickle, Morton, Pa.; 
Lewis Wiener, Augustus Hunt, Edward P. Kershow, 
F. G. Bates, Philadelphia; Isaac L. Miller, William 
H. Miller, Media; Barton Pardee, Lock Haven 

A little over a year ago the Reliance Gauge Com 
pany, of Cleveland, O., leased a three-story block, 
in which to manufacture their 
water columns, 


Reliance safety 
This was expected, when leased, 
to be ample for the business for at least five years 
Some idea of the way it is growing may be had 
from the fact that they are already putting up an 
addition to the block. 

Nicola Tesla, an expert electrician, and superin 
tendent of motive power in the Westinghouse shops, 


Pittsburgh, Pa... has invented a new electric fan 
motor. The difference between the new and the 


old machine lies in the point that an alternating 
current without brushes is used, the current being 
charged directly into the fields of the 
whence the motion is then incited. 


magnets, 


W. P. Norton, recently with the Hendey Machine 
Company, has leased and fitted up a shop at Bris 
tol, Conn., and will manufacture a line of machine 
tools. For the present he is making a specialty of 
drills for light, sensitive drilling. and will manu 
facture the Norton semi-automatic lathe. Mr. 
Norton starts under very favorable conditions, hav 
ing a fair number of orders ahead 

The Keystone Rolling Mill, Reading, Pa., which 
employed over 250 men before the Reading Iron 
Works failure, since which time it has been idle, 
resumed operations recently, and will run independ 
ent hereafter of the Reading Iron Works, finding a 
market for its product around Pittsburgh. Seifert’s 
rolling mill, which has been closed sinee the iron 
works’ failure, has also resumed with 250 men. 

The Bonton Foundry Co., of this city [Chicago, 
Ill.J, have for some time been removing their build- 
ings from the old site on Archer avenue, to a tract 
of land at Thirty-ninth and Winter streets. In the 
newly constructed plant the latest improved ma- 
chinery will be introduced, making, as they claim, 
one of the most perfect foundries in the West. The 
machine shop has begun operations, and the foundry 
is ready for melting iron.— Jnadustrial World. ; 

Hubbard & Co., axe and shovel manufacturers, of 
Pittsburgh, whose works in that city were destroyed 
by fire some weeks ago, have decided not to rebuild 
in that city, but will build new works at Beaver Falls. 
Pa. They already have a plant there, and will 
simply extend it. The firm have recently been re- 
organized, David M. Long, W. N. Frew and Martha 
KE. Frew having sold their interests to the remaining 
partners. The firm will continue to be known as 
Hubbard & Co. 

A press dispatch from Green Brier, W. Va., Says: 
The Glenmore tron Co., organized with Gen. J. R. 
Anderson, of the Tredegar Iron Works, Richmond, 
as president, will erect a great plant on the Glen 
more estate, three miles from this place. They 
have acquired 3,000 acres of land, upon which there 
is a vein of iron ore 40 to 60 feet thick, and six miles 
long, Which can be mined by open cutting. Chesa 
peake & Ohio Railroad will run a branch line to the 
mines and works. 

The Knowles Loom Co., Worcester, Mass., have 
begun the erection of extensive new buildings. 
The main building will be in the form of a hollow 
square, which on the four sides will be nearly 700 
feet long. It will be four stories high, with a tower 
extending 50 feet 


above the main building. The 
total floor space will be 144,000 feet. Besides this, 
there will be a foundry one story high, with a 


monitor roof, which will be 480 


storehouse 35x104 feet. 


fect long, and a 

The Bates Machine Company, of Joliet, TL., manu 
facturing machinists and iron founders, being con 
strained to increase their facilities in order to keep 
pace with their trade, are erecting a machine shop 
in the northeastern portion of the city. Its dimen- 
sions are 108 feet wide by 200 feet in length, and it 
adjoins their foundry, which is 60 feet by 150 feet in 
length. They works day and 
night, with a full complement of operatives, and 
are still behind their orders. 

The Eclipse Wind Engine Co., of Beloit, Wis.. 
make a favorable report as to the condition of their 
business in the line of friction and cut-off couplings 
and pulleys, many of them going into new establish 
ments. The frietion pulleys and clutches used at 
the Western Electric Co.’s building, the power plant 
of which we recently illustrated, were furnished by 
this concern. 


are running their 


They have recently shipped several 
car loads of clutches, pulleys, shafting, ete., to the 
Minnesota Car Works at Duluth, 

The Brown & Sharpe Mfg. Co. have issued an il 
lustrated pamphlet of 
and Use of the 
tions of 


34 pages on the Construction 
Universal Hand Lathe. The illustra 
parts of the lathe and of special fixtures 
which they have found of value for use in connec 
tion with it at their factory are mostly reproduce 
tions of working drawings, and are first-class. The 
book will found useful to interested in 
manufacturing operations, whether they make use 
of the particular hand lathe illustrated or not: 

The Henderson Steel 
pany, of Birmingham, increased its capital 
stock by $60,000, It will at once build an open 
hearth furnace of 50 tons capacity per day, for 


be those 


and 
has 


Manufacturing Com 


which drawings and estimates are now being pre 
pared. A committee has been appointed to receive 
propositions from land companies or others having 
manufacturing sites, for location of the plant. The 
company’s office is at Room 38, Wilson House, Bir 
to have contracts for con 


mingham. It expects 





struction of plant awarded by the 27th inst. 











Machinists’ Supplies po Iron. 


New York, June 8, 1889. 
Iron—American Pig.—The general tone of the 
market is somewhat firmer, though prices are 
not quoted higher. The demand for finished iron 


has somewhat improved. We quote standard 
Northern brands, No. 1 Foundry, $16.50 to $17; No 
2, $15.50 to $16. Southern brs ands rule about 50c 


per ton lower sd corresponding grades. Grey forge, 
$14.50 to $15.22 


Scotch Pig ~ We quote 





Coltness, $21 50 to $21.75: 
Gartsherrie, $20; Summerlee, $21 to $21.50; Eglinton, 
$19 to $19.25; Dalmellington, $19.75 to $20; Clyde, 
$20.50, and Langloan, $20.50. 


WANTED 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line. Copy showla 
be sent to reach us not later than Saturaay morning Jor 
he ensuing week's issue. 











Wanted —Position by practical mach. and drafts- 
man as supt. or asst. Tubular, AM. MACHINIST. 

Wanted—First-class pattern maker; steady work 
and good pay to the right man. Address Box 104, 
AMERICAN MACHINIST. 

Wanted - By practical, experienced, pushing iron 
foundry foreman, a position as such on any class of 
work. Pusher, AMERICAN MACHINIST. 

Wanted—Position as foreman by first-class ma 
chinist; at present holding same position; heavy 
work preferred. Address Reliable, Am. MACHINIST 

Wanted—Position as foreman boiler maker, by a 
ractical mechanic who has been foreman a num 
ver of years. Address J. W. T., AM. MACHINIST. 

A roll turner wants situation; six years’ experi 
ence in rolling mills in Sweden: have the whole 
scale for different kinds of rail rolling. Address H. 
If., AMERICAN MACHINIST. 

Tool maker wanted; one accustomed to design 
ing and making tools for turret machines preferred; 
shop about 100 miles from New York; to a satisfac 
tory man steady work promised. Address, stating 
wages, experience, etc., P.G., AMERICAN MACHINIST. 

Wanted—Foreman boile ‘r maker; must be a man 
of experience in locomotive boiler work, competent 
to handle a Shop working 300 men. A good position 
for the right man. Address, stating experience and 
reference, Foreman B. M., care of Am. MACHINIST 

Wanted—A thoroughly competent and energetic 
man to take charge of about 100 men in the ma 
chine shop department of an agricultural imple 
ment factory in Western Canada; none but anexpd. 
man need apply. Agricultural, AMERICAN MACHINIS1 

A young man, graduated at a Swe dish technical 
college, and with some years’ practical experience 
both in this country and in Sweden, wants. situa 
tion as mechanical draftsman; is willing to start at 
low wages. Answer Ed. Gordon, 20 Warren street, 
Bridgeport, Conn. 

Wanted—A superintendent for a factory in On 
tario, making binders, mowers and horse rakes, and 
employing 250 hands; must be able to give out 
piece work, order stock, and thoroughly acquainted 
with the interchangeable system and the manage 
ment of men. Box 103, AMERICAN MACHINIST. 

Wanted—Position by a man with over 20 years’ 
experience in the mach’y and supply business, both 
on the road traveling and in the office; would like 
to represent some mfg., and would travel or stay in 
office or store; large acquaintance; best references. 
Lawrence, AMERICAN MACHINIST. 

Wanted—Able, pushing, practical machinist ard 
draftsman with progressive ideas, good general 
knowledge of mach. and working metals, who ‘n 
time could take a head position under the general 
manager either in the U.S. or Canada works, as re- 
quired: spring-tempered steel goods are our special 
ty: age preferred, 30 to 40; state exp. and salary; 
situation permanent to the right man; send photo 
graph with application. Box 700, Guelph, Canada 











+ MISCELLANEOUS WANTS | 
Advertisements will be inserted under this head at 
35 cents per line, each insertion, 


Just out; hard but 


Cleveland, O 
of engineers’ 


: aluminum-steel hack-saws, 
not brittle. Crescent Mfg. Co., 
New catalogue 
Crescent Mfg. Co., Cleveland, O. 
Steel Name Stamps, Copper Burning Brands, ete. 
W. G. Sackmann, 1099 First ay., Cleveland, Ohio. 
Light and fine machinery to order; Foot jai. 
Catalogue for stamp. E. O. Chase, Newark, N. 
_ August C. Christensen, 24 State st., N. Y a oi 
ing Engineer. Designs of all kinds of Machinery. 
Turned and Highly Polished Iron and Steel Shaft 
ing a specialty. Merwin McKaig, Cumberland, Md 


Engineers wanted to send their addresses and re 
us ‘Hints and Sugge stions for 


ceive free a 25 cent book,* 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 
please send de 


Wanted—Second-hand roll lathe; 
scription, age, weight, price and location to * Roll 
Lathe,’ care AMERICAN MACHINIST. 

Wanted—By a reliable foundry and machine com 
pany a few specialties to manufacture; patented 
articles preferred. F. &. M. Co., AM. MACHINIST 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
ata cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 


specialties free 


Pittsburgh, Pa. 
Wanted—100 or more machinists or amateurs to 








BRADLEY’S 


POWER HAMMERS 


=<==>The BESTin the WORLD 
RUN BY BELT. fF 


Established 1882, 





BRADLKY 


HELVE HAMMER 





es 3 
BRADLEY & BEAUDKY 8 
PRIGHT HAMME UPRIGHT HAMMER 


BRADLEY'S HEATING FORGES 
Pm» 





Indispensable in 
all shops to keep 
BRADLEY'S 
CUSHIONED 
HAMMERS 
and men fully 
employed and 
reduce the cost 
“of production. 





BRADLEY 8 sAnD COA 
BRADLEY & C CO.SYRACUSE,N.Y. 
63 Murrayst.NEW YORK; 98Sudburyst.BOSTON,MASS 


BRADLEY'S SOFT 
COAL FORGE 








SOLID FMERY 


AND 


Triple Coated 


WHOLESALE ITE Ly BY 


HE TANITE CO. 
TROUDSBURG PA. 


TONES 
ee Reon 


rote 














RILLING MACHINES are our speciality. We 
epend on quality of workmanship, superiv) 
esign, handy adjustment, and filling the 


equirements, for LIGHT, QUICK DRILLING, to 
ecommend our tools. Enterprising (?) tool builders, 
ecognizing merit, copied our designs, or by 
ngeniously worded announcements attempted 
ndirectly to appropriate our trade-mark, 


“SENSITIVE.” 


ately we add a patented improvement to our 
ine of one, two, three and four spindle drills and 
eave the making of the old drills to competitors. 
arge driving pulleys, variable speeds, and a 
ong endless belt, with tightener, to drive all 
pindles, are the features peculiar to this new 
tyle of drill. Buy the best, from THE DWIGHT 
LATE MACHINE CO,, Hartford, Ct. Catalogue free, 


FOR SALE. 


40 lbs. BRADLEY CUSHIONED 
HAMMER in good order. 


A. F. WHITIN, Treas., Whitinsville, Mass. 


R 
| 

L 
L 
S 








“Star” L Screw Cut- 
Foot Lathe ting Auto~ 

Swings matic Cross 

9x25 in. Feed, ete. 













Scroll Saws, Catalogue 
Circular Fre 
Saws, Lathe of all our 








Mortisers. Machinery. 


Seneca Falls Mfg. Co.687 Water St., Seneca Falls, N.Y 


ERNEST W. NAYLOR, 


CONSULTING ENGINEER. 149 B’way, N. Y. 
Designer and Contractor for Rydraulic P ent for Boiler 
Making, Bridge Building, Goods Sheds and Warehouses 
Cranes of all Descriptions. Hydraulic Forging, Flanging, 
Bending, Armor and Gun Presses, ete. 


AUTOMATIG GREASE EXTRAGTOR, 


For removing 
’ Grease from 
Athe exhaust of 
} Steam Engines. 
Causes no back 
pressure, yet 
effectually sep- 
arates entrain- 
ed oil & grease, 
and automati- 
cally delivers it 
to a suitable 
receptacle. 











EFFECTS 
BOILER CLEANING AND REPAIRS, 


A SAVING IN FUEL, OIL, 





CHICAGO, 





aa ee 





AMERICAN MACHIN Ist 





[June 13, 1889 
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THE DEANE STEAM PUMP ¢O., 


HOLYOKE, MASS., 

New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 
SEND FOR CATALOGUE, 





MILLER, METCALF & PARKIN, 


MANUFACTURERS OF 


TOOL 
SPRING 
MACHINERY 


SELF-HARDENED 


AND ALL KINDS 


ILLS. 


OF 


STEEL 


PITTSBURGH, 


OF BEST QUALITY. 
OF UNIFORM TEMPER. 
OF GREAT STRENGTH, 

IN BARS, BLOCKS, 
SHEETS, RODS & COILS. 


RA. NEW YORK, N. Y¥. 








Saws. Machinists’ 
on trial. 


Sebastian, May & Co.’s Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 


Catalogue mailed on application. 
167 West Second Street, 





Tools and Supplies. Lathes 


CINCINNATI, 0. 


OUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 








STEPHENS’ PATENT VISES. 


QUICK-ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 


INCOMPARABLE FOR STRENCTH, DURABIL- 


ITY, FIRM 


Has improved Taper, Pipe and other attachments. 
54, and 6% inch width of 


Made in 2, 234, 
jaw. 


Sold by the Trade. 


3h, 4%, 


HOLD AND QUICK WORK. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 


Send for Circular. 








FOR 
ENGINES 
& 
DYNAMOS. 





STANDARD OL CUPS. 


HIGH 
SPEED 
MACHIN- 
ERY. 


A. J. WILKINSON & CO., 


184 Washington Street, 


BOSTON, MASS. 





We never sleep. 


JONES & ROGERS, 


5 West 4th St., Cincinnati, 0., 


CONSULTING ENGINEERS 
AND BLUE PRINTERS. 


Machines Designed and Work. 


ing Drawings Made. 


WRITE FOR ESTIMATES. 





SEND FOR CATALOGUE. 






ESTER rot havi co. 








WOOD-WORKING MACHINERY. 


A HISTORY OF THE PLANING MILL. 
With practical suggestions for the Construction, 
Care and Management of Wood-working Machin- 
ery. By C.R. Tompkins, M.E. 12mo, cloth, $1.50. 


JOHN WILEY & SONS, New York, 
PUBLISHERS OF SCIENTIFIC AND INDUSTRIAL WORKS, 
*,* @atalogues Supplied gratis and free ty Mail to order 









LEIGHTON D SYRACUSENIY 


an tithe itil 
MACHINIST'S SCALES, — 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, 





N. Y. 





A RARE CHANCE for a live man to in- 
vest a few thousand dollars and take the superin- 
tendence of a fine country machine shop, employing 
40 men and capable of increase with a pushing busi- 
ness man to doit. Address, stating age, experience, 
amount of capital to contribute, and salary wanted, 


NTRY SUPERINTENDENT, 


AMERICAN MACHINIST, 


coU? 
Care 


THE CELEBRATED 


HEALD & SISCO 
CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO., 


22 Cortlandt St., New York. 
















send for model engine castings: complete in tty Manufacturers of Set, Cap & In Writ. 
se or clreular owe Mode Dis ‘ Merr 
mack Street, Lowell, Mass. NION ] ae + ehh ae: ing Men- 
W ANTED ;-Machinery to build. Specialties in | HARLES URRA LYS tion this 
lid CASTINGS a ‘Die tMoul eens tet Fine, | 38 & 40 HAWLEY ST,, 36 JOHN ST., SB ENGRAVER oN wooD\@ Paper. 

solic § NGS for es oulds namo otors, &c. eee 
MANUFACTURER, P. O. Box 886, Now Haven. Coun. BOSTON, MASS. NEW YORK. 5S ‘ANN’ ST. te NEw TW YORK: 

BORING »° TURNING MILLS 





MPROYED 
PUMPING 


MACHINERY 


113 Federal St., 





93 Liberty St., | 


NEW YORK. BOSTON. 
For Send 
Class New 
of Work | Illustrated a 


















MADE BY 


BETTS MACHINE C0., 


Wilmington, Del, 


From JONES & LAUGHLINS, 
PitTssurGH, Pa, 


“©The 5 Foot Boring and Turning Machine 
wich you shipped to us in August last, performs 
its work very satisfactorily.’ 


T. M. JONES, Gen. Man, 
a SIZES. 
5, 6, 7) 7-10, 8, 9, IO, 10-16, 
12, 14, 14-20 ft. 


1888, 





April 21, 














June 13, 1881] 


AMERICAN 


MACHINIST 








NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 





Files and Rasps. 





In magnitude, variety and excellence of pro: 
duct, this company has no equal in this, 
or any other country. 





Steam Pipe. 


Price. 
Capac le. 


INGE cececue 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. 
GLE OR DOUBLE CONNECTION. 


LUBRICATORS FOR SIN- 
PRICE LIST, 


Be ie a 2 | 30 
$10.00 | $12.00 | $15.00 
tpt. | spt. | pt. 

















. e MTACTIONE CO. 
92 & 54 LIBERTY STREET, NEW YORK, 


Send for Catalogue. 


SOLE MANUFACTURERS, 





HOWE, anOWH & CO., Limited, 


ESTABLISHED I859. 


Formerly HUSSEY, HOWE & CO., Limited. 
PITTSBURGH, PA. 


Manufacturers of El kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 


BRANCH OFFICES: Boston, !27 Oliver St. 


New York, !2 Cliff St. 


Chicago, (7! La Salle St 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





FINE ‘TAPS, 


DIES, 


REAMERS, ETC. 





LICHTNING AND CREEN 


= : 1 — 
PAT. SPIRAL FLUTED, 


RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 
& RUSSELL 


WILEY MFG. 





THE BUFFA 














A. All 
Henry I. Snell, Philadelphia; Thos. J. Bell 
Kendall & Co. 
Goulds & 
Denver, Col. 
Manistee, Mic h.: Jas. Jenks, Detroit; Wickes Bros., 
Adolph Leite ‘it, Grand Rapids; 
Rundle, Spence & Co., Milwaukee; 
San Francisco; Flynn *& Emrich, 
Montgomery, Ala ; Bailey & Lebby, Charleston, 8.C 
ing Co., St. "Louis and Kansas City ; os 4 oodwin, Norfolk, 
Columbus Supply Co,. Columbus, O.; C. 8. Leeds & Co., elt 
H. D. Coleman, New vrieans. 


co., GREENFIELD, MASS. 
LO STEAM PUMP CO. Bgeae 
BUFFALO, N.Y. Factory 
>) E.G.FELTHOUSEN, PRES'T. Prices 
SW O.L.VOLKER, VICE PRES'T. by 


W2.H.SHERMAN, SECY. 
New York; Walworth Construction and Supply Co., Boston, 
& Co., Cincinna ati; Shaw, 
Toledo ; The George Worthington Co., Cleveland; 
Austin, Chie AZo ; Kennedy & Pierce Machine ‘ry Co. 
Sheriff & Ashworth, Pittsburgh, Pa. ; Jos. Baur. 
East Saginaw: 
E. F. Osborne & Co., St. Paul, Minn.; 
Joshua Hendy Machine Works, 








Baltimore; Forbes, Liddell & Co. 
; Pond Engineer’ 





REDUCED PRICES oF LECOUNT’ 


11 


$ STRAIGHT TAI Doe. 
a n ry or mo INCH. PRICE 
a eee: $4 0.60 0....94.... $1.8 
Es Be cae oe 11 > ae 
&e 3 Meese: OO Sv Be duces ee 
aod 4.....1% 80 «13... .84%.... 1.80 
Sa 5... .1% 80 14....4 .... 2.10 
Esa, 6 184 9  15....4% %.75 
32 a eee | . a ee Coe 
gs 8 1%4 1.10 17 5%.... 4 
on 9 . 20 18 6 500 
& 1 Set to 2in. 7.80 Full Set .... 31 10 


Cc. W. LeECOUNT, South Norwalk. Conn. 





BOILER FEEDER 


PUMPING MACHINERY 
FOR ALL PURPOSES. 


BREWERS AIR PUMP 

















HINDIANAP LIS IND. 


DUPLEX PUMP 


SEND FOR CATALOGUE 
AND PRICES. 


~ FIRE PUMP 7 

















HALL DUPLEX STEAM PUMPS. 


HALL STEAM 
91 Liberty St., 





Boiler and 
Pump Combined 


Send for New Catalogue. 


PUMP CO,, 


New York. 





Fire Pump. 








ROOTS’ NEW ACME HAND BLOWER, 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap ; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 


< 
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BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & CO. 


(Formerly of 


Beaudry’s “Up- 
right Power 
Hammer.) 


Sole Manufacturers. 


Also Manufac 
turers of 


Hard Coal Heat- 
ing Forges. 
Room 4, Mason B'dg, 

70 Kilby &t., 
ee) Boston, 
y | Mass, 





HENRY CAREY BAIRD & CO,, 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 
S10 Walnut St., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien- 


tifle Books, 80 pages, 8vo., and our other Catalogues and Cir. 
culars, the’ whole cove ring every branch of Science applied 
to the Arts, sent free and free o Sf stage t« oO any one in any 
part of the world who will furnish his addre 


bids, Machin To Wot, 


E. P. BULLARD, Prop. 
BRIDGEPORT, 





CONN. 








37 & BI INCH “BORING & TURNING MILLS, 
LATHES, SCREW MACHINES. TURRET MACHINES, &c. 





“LITTLE 
GIANT” 






and 


Uses Warm Water, avoiding injuwy 
and facilitating the Raising of Steam, 


RUE M’F’G CO., PHILA., PA, 
CATALOGUES FREE. 


ISTHE West Injector 


For Feeding all Steam Boilers. 


RUE’S © EJECTOR, 


Supe rior to all others for Raising 
orcing Water and 
othe sr Liquids. 


‘Boiler Washer and Tosting Device. 








ADAMS AUTOMATIC 


= BOLT~NUT THREADING MACHINES 


MANUFACTURED ONLY 


BY THE 


CAPITOL MANUFACTURING CO. 


ea ler-Neie) 











anraal) 


Fitchburg Machine Works 


MANUFACTURERS OF METAL-WORKING MACHINERY. 


OFFICE AND WORKs, 


13 to 21 
MAIN ST., 
Fitchburg, Mass. 


SEND FOR CATALOGUE E. 





The Best EMERY WHEEL Made is the 


“NORWICH.” 


FOR PARTICULARS SEND TO 
MONTGOMERY & CO., 
105 FULTON ST., NEW YORK. 
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iL. $. STARRETT. 


Manufacturer of 


“| FINE TOOLS, 


ATHOL, MASS. 


























Senp Stamp FoR Futy List. 
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Mechanical Nay al 
Marine Constructors 1! 
. Architects, plete pock« 
Builders book Al 
Mechanics, pract 
Assayers lems solved at 
Chernists,. sight 
cientists. m receipt of 
rt oa rn 76 cents 


%. 6. SMIT i, No. 1 Broadway, V. Y 


Hydr: nual 
Heatirg 
S: wnitary. 
Milits 


erator 
For Engineers. 


@ JP at et 








PATTERNS called for and CASTINGS delivered 
anywhere in N. Y. City. 





[ron Foundry of T. Shriver & Go., 
333 E. 56th St.,N. Y. City. 
CASTINGS IN QUANTITY AT FAVORABLE PRICES. 





THE 
BROWNELL 
ANTI-FRICTION 


' 
Stepor Thrust Bearing 
FOR 

Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made t 
order, and patent rights for 
sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 


| 











A NEW PATENT ADJUSTABLE REAMER. 


thoroughly tested 
and practical. <A set 
of five will ream any 
vossible size, from 
{ 8-16 to 14 ine h. 


a orm Wd 
- Send for Circular. 


CRANSTON & CO., 57 PARK STREET, N. Y. 


WORTHINGTON 
Independent Condenser 


ONLY APPARATUS that can 





MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 


charge WATER to TANK at any 
height, 

This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WOOLEN 
MILLS 
HENRY R WORTHINGTON 
NEW YORK 
PHILADELPHIA 

ST PAUL 


BOSTON 
ST LOUIS 


CHICACO 
SAN FRANCISCO 
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Facts :—1889 marks the 30th YEAR. of ‘the ‘life a. 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


“°S’TEAN”’’ 


A VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 80 Cortlandt St., N.Y. 





THE a 


LER 











Over is 


eevee ve ers 


ears’ competition has prover 
this system ene to be the best in every 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 


Send for de scription and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 





SDilieiyus Me, 


KANSAS CITY, MO. OMAHA, NEB. 


THE STERLING WATER TUBE BOILERS 


Have unusually large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate. 

Freedom from leakage and repairs. No cast metal. No hand-holes. 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CoO., Ltd., 


714 CORTLANDT STREET, NEW YORK. 


STILWELL’S PATENT _ STEAM-FEED WATER PURIFIER. 
(HORIZONTAL STYLE) 


Removes all impurities. Entirely prevents 
the formation of SCALE in steam_ boilers. 
Catalogues on application. 


STILWELL & BIERCE MFG. CO., 


PUNCHING =° SHEARING MACHINERY’ P 
© + BOILER MAKERS ROLLS. > 


SVew Doty Manuracturine ©: 
Janesville ; Wifensin 






































FROM 1-4 TO 15,000 LBS. WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 

STEEL CASTINGS of eve ry description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 
THE AERATED FUEL COMPANY, 4.u. euttaro, Generar Manacer, SPRINGFIELD, MASS. 
REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal. 
W. S. COLLINS, 171 B’way,N. Y. J. M. DAVIDSON, Columbus, Ohio 
CHILION JONES, Gananoque, Can. |. C. HOWES, Kansas City, Mo. 
WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago, Ill., and @ 
HARRIS & COWDERY, Ashtabula, Ohio. [St. Louis, Mo 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. 
ALDEN SPEARE’S SONS & CO.,3 Central Wharf, Boston. 















Sept. 29, 1885. 
July 5, 1887. 
Feb. 5, 1889 
Feb. 5, 1889. 





——_ LIGHTNING SCALES FOR MACHINISTS, 


?(U. 8. STD, PAT. APP. FOR. See March 21 edition of this paper. 
oa T soereaas anaes. ‘ Also our } pa! Dividers, Guide 


Rah oh if . ae tools ~* * as nats oft doce 
nn |) hah thet lin Shop Agents Wanted Everywhere. 
OUR 

NEW 


Send loc. for Outfit. 
And Supplies sent free to any address on receipt of Ten 
Vents in stamps (for postage). 


Chas. A. Strelinger &Co., X72? Detroit, Mich, 
SIMPSON’S CENTRIFUGAL SEPARATOR 


AND TRAP. 


COMPLETE STEAM PUMP 
ONLY SEVEN DOLLARS 
DEMAND THIS, PUMP 
(eo) me 2 0)0) = 
DEALER 








OR WRITE 
US FOR PRIC 








ine) ES. 


Van DUZEN'S-. PATENT 


VaNDUZEN & TIFT. 


1 e) Ot SoG ee 
INCINNATI, 





O== 
=f 











For supplying Clean and Dry 
Steam to Engines, Dryers, Ete. 
Also Keystone Feed-Water 
Heaters and Purifiers. Key- 
stone Belt Pumps, Simpson's 


_ TRACTION 
| BELT GREASE 








AND Centrifugal Exhaust Heads and 

other Engineering Specialties. 

| LEATHER PRESERVATIVE. Steam Plants furnished com- 
' 


Send for 





plete and erected. 

particulars. 

KEYSTONE ENGINE AND 
MACHINE WORKS, 


Joseph Dixon Crucible Co., 
Manufacturers Pencils and Graphite Specialties, 


JERSEY CITY, N. J. 





y 
FIFTH AND BUTTONWOOD STS. PHILA., 
Or, ARTHUR APPLETON, Selling Agemt, 45 Cortlandt St, N. Y. 





CATALOGUE OF TOOLS| i 


MANUFACTURERS OF 





WESTCOTT CHUCK CO, 


GEARED CHUCKS. 


aws Reversibie. 
TH and oueatee. Capacity.| 2 
5 inch. Ae : 
“ ig ‘ 
1088 ee 101% * 
oo.” 134% ** 
bi K we “ Hf “ 
1 1934 ‘* 
21° Q5he * 
SEND FOR CATALOGUE. aA * a 


ONE, 











HYDROSTATIC MACHINERY, 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS. 


AULT ELEVATORS fs, fe 


WATSON & STILLMAN, 204-210 East 43d St., N. Y. 


sp CHUCKS 


THE HOGGSON & PETTIS MFG. CO., 


NEW CATALOGUE, 
Est. 1849, NEW HAVEN, CONN. 


INDEPENDENT CHUCKS 


(See Am. MacurnistT, Nov. 5, 1887.) 


Before buying Chucks of this class, write us for 
articulars of our latest im rovements. Different 
Pr om other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics. 


THE 0. £. WHITON MACHINE CO., 


NEW LONDON, CONN. 


THOS. H. DALLETT & 60. 


1306 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 
































IMPROVED INDEPENDENT CHUCK. 

Made by THEE TON & git Cco., 
Windsor whey lb U.S. A 

SEND FOR ILLUSTRATED CATALOQUE. 





NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK 6CO., 


HARTFORD, CONN. 


Emery Wheel 


& & Styles & Sizes. Ly 


Guaranteed 
Satisfactory, 





Tool Grinder. 


SPRINGFIELD 
Glue & Emery 
Wheel Co. 


Spring- 








field, 
n’1'd Girealan, 4 
Patented’ Sept. me © 
25, 1883. i 5 
- - 
HEE 
pwad 
Roe 
* 8 





Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others, 








Send for Catalogue just published. 


UNIVERSAL RADIAL 


RADIAL DRILLING MACHINES 


‘==: THREE DESIGNS. SIX SIZES. 
«-atM BODY ALL DESIRABLE FEATURES 





pr PRICES$450 2'& UPWARD 
m oR UNIVERSAL RADIAL DRILL CO 


NCINNATI 














7 LATHE 
© Center Grinder 


For trueing hardened 
centers in place, 


A cheap and effective tool, 
needed in every well-reg 
ulated machine shop. 

Write for prices to 


RUMP BROS. 
MACH. 60. 


WILMINGTON. DEL. 











PECKS P&T DROP PRESS. 


BEECHER & PECK CON N, 
OF IRON 


DROP FORGINGS se ste. 


BEECHER & PECK,NEW HAVEN CONN. 














a Tet 
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. " oo"k 
SOLDERING “Steer 

Steel 


may be done without 
causing 


RUST 


by using our Non-Corrosive Soldering Fluid. 

Sample Bottle, prepaid, for 1o cente 
FOR SALE BY ALL DEALERS. 

STERLING ELLIOTT, NEWTON. MASS. 














CTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 





North Adams, Mass. 











Greenwood’s Universal 


Planer Chuck. 


For Straight, Curved (Concave or Convex), or Angle 
Work. 
Links, Wedges, Keys, etc. 
motive Builders and Master Mechanics. 
Circulars with full description on application. 


PEDRICK & 


Used on any Planer with Cross-Feed for 
indispensable for Loco- 


AYER, Philadelphia, Pa. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Beatora, a Mass, 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 









PAT'D JUNE 14 1887 


clipped pipe, in close cotls and corners that cannot be reached with other wrenches. 


drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFC. 


160 WILLIAM ST., NEW YORK. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
handy in ad 
justment. 

Invaluabie 
for work on 
Made entirely of 


co. 
825 DEARBORN ST., CHICAGO. 





Wood-Working Machinery, 

For Chair, Furniture and 
Cabinet Factories, Box Shops, 
Planing Mills, Pattern Makerr’ 
use, etc. 


ROLLSTONE MACHINE CoO. 
45 Water St., Fitchburg, Mass 


EXHAUST TUMBLING BARRELS. 


Henderson Bros. 


MANUFACTURERS, 


> WATERBURY, CT. 
Send for Circular. 

















NGINE Lathe d Lathes, Foot La 
on, Band an e8, Foo! thes, U; ht prills 
achines. ents, MANNIN ; 
Eis MOORE ne ~_ New York. 0 MSW " 


Q BEVEL, GEARS, 


Out Theoretically Correct. 
*% For particulars and estimates apply to 


HUGO BILGRAM, 


juccessor 
BREHMER BROS. 
440N. 12th St., Philadelphia, Pa. 















H. B. BROWN & C0. 


EAST HAMPTON, CT. 





WILLIAM BARKER & CO., 


Manufacturers of 


Tron and Brass Working 


MACHINERY 


140 & 142 E, SIXTH ST,, 


Near Culvert, 
0. 


CINCINNATI, 


Send for Circulars and Prices, 





Kead Chis Swice! Now Aaain! 


Engineers, Machinists, Steam Fitters, Boiler Makers, 
or for that matter any Intelligent M: an, located in, or 
visiting, any part of the country where Steam Boilers 
are in use, can learn of an excellent opportunity to make 
money by introducing a small article for which a demand 
exists on every Steam Boiler, large or small. Sample 








can be carried in the pocket. Address, enclosing 4 cents 


in Stamps for full particulars, and mention miners you 


saw this. Postal Cards not noticed. P.O. Box 906, 
Philadelphia, Pa. Splendid field in this city. 
NVW AZVT ® 40f ,814] 41 Turyjou,, $1 a4ayy 





CARY & MOEN CO. 


TEEL WIRE Offa DES CRIN 








L. W. Pond Machine Go. 


ee of and 


lron Working Machinery. 


prmerored Iron 






Belt Shifter, pat- 
ented Nov.2, 1886, 


140 Union St., 
Worcester, i 
Mass. 





Adjustable Clamping Blocks. 


A simple device used to fill under 
clamps, when clamping work to vari- 
ous machines. Does away with lumber 
yards, scrap piles and confusion about 
your shops. Send for descriptive cir- 
culars and prices. 


ri ENERGY M’F’G CO., 
oF” 1115 £11238. 16th STREET, - PHILA., PA 


py SHAPING MACHINES |< 


FOR HAND AND POWER. 
6’’, 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 

















New Haven Manf'e Co. 


NEW HAVEN, CONN. 


=| IRON-WORKING MACHINERY. 


<> MILINGNAGHNES 


EXCLUSIVE a RECIALTY | 


|e THE CINCINNATI MILLING MACH C° 
eS +> CINCINNATI. O<: 
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BRASS and 
COPPER 
PIPE. 
ALL STYLES, 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 








D. SAUNDERS? SONS 


MANUFAC . “X OF 7 ORIGINAL 
TRADE MARK. 


PIPE sem 4 “Hsin MACHINE 


BEWARE OF IMITATIONS. 
None genuine without our Trade-Mark and Name. 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use,a specialty. 


Send for Circulars, YONKERS, N.Y. 


a ae The Almond Coupling 


NEW quarter turn 
motion to re pl ace 
3 aque arter turn belts and bevel 


. R ALMOND, MFR., 
83 and 85 Washington Street, 
ne! N. ¥. 


4s — N77 


Onn SZ 
et Ur OLAS. FORGES. URNACES &C.A 
AUSTERS, STEAM FANS + 
E NEATERS & VENTILATING WHEELS. 
Op OM UNA WW > 


ART AD. Co 


GERMANTOWN JUNCTION. | 
PHILADELPHIA 


DUPLEX PUMPS every service © 
ACHINER 


For Reducing and Pointing Wire, 


wai ADAPTED TO POINTING WIRE 
ODS AND WIRE FOR DRAWING. 


For Five or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


Was) Paws PORT 


EBUFFALQ: 
| jal EE a LOWERS“ 


UFFALO et co. 
BO cd SN DIV Vy Drea? Pn 2» nat 44 Pr) 


HILL, CLARKE & CO. 


‘MACHINERY 


MACHINE SUPPLIES 


FOFrR 


MACHINE SHOPS. 
156 Oliver Street, BOSTON, MASS. 


PRET Ses BRICK gl 22-2 MA 


mZ—-OzZM OZ—V=CV DAP) 
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sucks 
Rugines 
3styl 4 
Machines with inches OF sstyisCLAy chusHERS——— = : Factory 
Address THE FREY-SHEGKLER COMPANY, Bucyaus, O. OUTFITS 





BOILER, EXPLOSIONS Ss? 

vented and 
@thelife of the boile rs prolonge d, while sav- 
ing repairs, reducing operating expenses 
and protecting life and property, by using 
the Reliance Safety Water Columns. 
Thousands in use. Noexperiment. Every 
| Column Warranted. Send for Illustra- 
ina ted Price List. 


RELIANCE GAUGE COMPANY, 
27 Euclid Ave., Cleveland, 0. 


A: .E. LONERGAN &CO. 


omy 211 Race St., Phila. 
. | 


i Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 








y varyes;] PATENT BUREAU 
SAFETY VALVES L. A. McCARTHY, J.B. SABINE, 
for Locomotive, Manager. Attorney-at-Law. 
Stationary and Ma-]| Room 47. 181 BROADWAY, N. Y. 


rine Boilers, also the 
‘Reliable’? Steam 
Trap. 

1888 Catalogue 
free on application. 





LACKAWANNA 
GREASE CUP. 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR, AND 
PRE- 


COST OF COTTON-WASTE. 
eee DRIPPING AND SPATTER- 





A POSITIVE FORCE FEED with the 
ma st PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device for the 
lubrication of machinery. Works 
equally wellin every possible position. 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 


REGULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
their kind. They are the standard adopted by the American and Southern cotton 
oil companies. Over 700 of our reducing valves were used by one car-heating firm 
last year. Send for description to 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 


rP, BLAISDELL &C0., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 

















Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 
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WILLIAM “SELLERS & Co., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 


matic Injector of 1885. 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


[| Hamilton 


OHIO. 





THE LONG e AlLS mw 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


4 Punches and Shears, ; 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. , 
Send for New Catalogue. == 


“ACME, MACHINERY aa 


Manufacturers or ‘* ACME’ 


Single & Double Automatic Boltcutters, 
Cutting from 3-8 in. to 6 in, diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 















5, 1882, 
° . Ay 1883, 









-SianDARD 


Bes li 


cr na ccoe wemmocrncconiit Sd 
PUMPS OF EVERY 
DESCRIPTION. 








CIN-GINNATI 


W.C. YOUNG & €O., “orishas TOOL AGENTS WANTED &,;°°"% 
Manufacturers of the United States, Send eng 7 Bee 





ogue, Stationery ¢ 
THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 
C. B. JAMES, 08 Lake St., Chicago, IIL. 


Quick-Action VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS 


Engine Lathes, Hand Lathes, | 
FOOT POWER LATHES, SLIDE RESTS, ETC. 




















fe Corliss Steam En 


gine Co. 


PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 


CEORCE H. CORLISS, 


INVENTOR OF THE CELEBRATED 


“CORLISS ENCINE: 


DESICNER & BUILDER OF THE FAMOUS 
“CENTENNIAL ENGINE? 
Exhibited at the Philadelphia Exposition, 1876. 
These works have been fully equipped, at great cost, with heavy special tools, 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts, never before attempted in the line of steam 
machinery. 
The public will understand that we have no relations with American or European builders 
and that the final and perfected Engine of Mr 


of so-called ‘‘Improved Corliss Engines,"’ 


George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works 


ALSO MANUFACTURERS OF THE 


Gonuiss Parcir Vermican Tugvuan Warza bso Boren, 


Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 








BEMENT, MILES & CoO., 
PHILADELPHIA, PA. 


—— BUILDERS 0F-— 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Ete. 


SOUTHWARK FOUNDRY & MACHINE CO,, 














_ PHILADELPHIA, PENNA. 

BOILERS. | | BLOWING ai 
TANKS. | REVERSING 
STEAM ENGINES. 

HAMMERS. CENTRIFUGAL 
HEAVY | PUMPS. 
CASTINGS. | ‘STEAM PUMPS 





SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


HILLES & JONES, “is: 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 


AND A FULL LINE OF 


MACHINE TOOLS 


Boiler Makers, Bridge Bulld- 
ers, Ship Builders, Rail- 
road Shops, Locomo=- 
tive and Car Build- 
ers, etc., etc. 


STANDARD TOOL C0, 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, mg ad Calipers, 

Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


BALL AUTOMATIC CUT-OFF ENGINES, 


BRIE, PA. 
The characteristics of these Engines are Beauty of Design, Superior Finish, 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


AvtTomaTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


Sand FoR CATALOGUE. 


KEUFFEL & ESSER Ul, 127 FULTON ST., NEW YORK. 


Manufacturers of DRAWING MATERIALS, ae. 

















Limited Feet in Space 














THE WATER MOTORS 


OF THE 
BINGHAMTON HYDRAULIC POWER Co. 
BINGHAMTON, N. Y. 


THE most efficient and the 
most economical means of ob- 
taining small power. A Motor 
which does the greatest 
amount of work with 
the use of the smallest 
stream of water, and 
which is best adapted 
for running both 
cheaply and most 
efficiently Printing 
Presses, Blevators, 
Church Organs, Coffee 
Mills, Sewing Machines, 
Lathes and Dental Contri- 
vances, and in fact any piece 
of Mec shanism. 
b= . Write for descriptive circu- 

lar ard prices. Mention this 
paper. 











“*SUPERIOR SWISS” DRAWING INSTRUMENTS 

“BEST GERMAN” DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION, 








PHOSPHOR BRONZE 
Cc 

"gO RR DS? ae 

BABBITT METALS ~ 


PAUL S.REEVES alg 
Ss, BROAD ST. 











THE OPEN IDE TRON PLAERS, 


Their value and efficiency are uni- 


versally acknowledged and endorsed. 








DETRIGK & HARVEY, 


Manufacturers, 


BALTIMORE, MD. 


SHELLENBACK PULLEY LATHE 
Pulleys Turned and Bored Simu!taneously. 
2" The Greatest Labor Saving Tool of the Age! 
MANUFACTURED BY 
RICHMOND CITY MILL WORKS, 
RICHMOND, INDIANA. 
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25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
= anteed. Self*contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


eee mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
10 TELEPHONE BUILDING, ¢ N. W. ROBINSON, 154 Washington St., Chicago, Ill, 
SALES AGENTS: W. L. SIMPSON, 18 CORTLANDT STRERT, N. Y. { ROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensces and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSING’S W ATER CIRCULATOR »° PURIFIER 


Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers. 

Automatically takes water from the boiler, 
filters, it and returns it in pure condition, 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines tbe well-known 
Albany Steam Trap with a Filter of novel 
construction, which has no rival in point of 
simplicity, facility + aps psy and assurance 
against clogging of sand valve. 

Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circu- 
lators and Purifiers, etc. 


Albany Steam Trap Co., a:savy, x.r. 





























BAND FRICTION 
HS1S1S, 

Sh oar fa ® | aS 

M.@. BULLOCK MANF'G.@O. mesae U.S.A. 

WESTON “OTTO” GAS ENGINE WORKS. 





ENGINE Co. 
N. YY. 


PAINTED POST, 





THE SCHLEICHER, SCHUMM & C0., 
WZ, ARMSTRON 33d & Walnut Streets, 151 Monroe Street. 
¥ Philadelphia. Chicago. 
= ENCINE. : New York Agency,18 Vesey St. 
“ CORRECT IN ee 
d Design, i" OVER 25,000 
orkmans INGINES S 
poe ym meng p ENGIN ES SOLD. 
5 to 75 H. P. HORIZONTAL 


New Tork Selling ieeats 1 L i. BARRON & CO., 40 Cortlandt St. 


The BECKETT FOUNDRY & MACHINE CO., 


ARLINGTON, WN. }. 


Manufac ture! rs of 


ah "MUNZER " 
y, Gorliss Engine, 


SEND FOR CATALOGUE, 


A NEW uw eee ToR 


** Otto’? Gas Engines. 
VERTICAL 
** Otto’? Gas Engines. 
TWIN CYLINDER 
** Otto’’ Gas Engines. 
» COMBINED 
sie “OTTO" GAS ENGINES AND PUMPS, 
~- COMBINED 
“OTTO" GAS ENGINES AND DYNAMOS. 








5 to 5 Per Cent. Less Gas then ANY 


Consume 
other Gas Fach a doing the same work. 








FLEXIBLE METALLIC FILLET 


For Pattern Makers’ Use. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 


CHICAGO 


MACHINERY 
STORE. 


36" 














Price, $1.25 Postpaid. 


Simple and Accurate. Adjustable to any bevel Square 
Especially useful to Machinisis, Pattern Makers and Tool Makers, 
Liberal Terms to Agents. 

WOOLLEY & MOORE CO., Sole Agents, 
MACHINISTS AND RAILWAY SUPPLIES, 


89 READE STREET, NEW YORK. 


MACHINERY ON HAND. 








16in.x42 in. Planer. Kridgeport, new 
22 in. x5 ft. ox Hendey, new. 
22in.xd ft. Powell, “ 


“ “ 


24in.x6 ft, Rowell, 





NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES.| 


MACHIN VIST 














STEAM ENGINES 


IN 9 
arlene 
Fu : 
lp Pe 


own 





deter 


ondensingat Compoung 


TUBULAR BOILERS. 


"m HEAVY FLY WHEELS 
A SPaclaary, 

— N SIZES UP TO 
36 FT.DIA-BY 10 FT. FACE- 


FRIGK COMPANY, Buller, 


WAYNESBORO, PA. 


Nd 











Eclipse Corliss Engine. 


NON-CONDENSING, 


CONDENSING © COMPOUND. 
40 TO 1,000 H.P. 


Gend for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT S8T., 
NEW YORK, 


Sole Eastern Agents. 


JOHN J. METZCER, 
69S. ClintonSt., a 


PAYNE H Icu SPEED Cariiss Fon 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 


Economy of Fuel and Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. 
New York. 








/' A GENUINE) 


“CORLISS.” 














45 Dey St., 
Hill, 


Boston, 


Clarke & Co., 
Mass. 


10 S. Canal St., 


CORLISS THELANE & BODLEY CO. 


+ HIGH PRESSURE, CONDENSING and 


COMPOUND 


CORLISS ENGINES 


»° STEAM OUTFITS 


AST SIDE JOHN, Corner WATER ST. 


THE. LANE & BODLEY Co, EAST SIDE JOHN, Corner WAT OQ. 
a »e VAN DUZEN 
THE PORTER-HAMILTON, GAS ENGINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 

No Extra WATER RENT 

or INSURANCE. 

INSTANTLY STARTED. 


Chicago, III. 






















30 in.xsft. _** each Atherton, Powell & 11 & Po new 
meee Lowell Screw Planer, cheap.) Alive to the remarkable development now being 
36 in.x14 ft. Betts, good, made in tk 
re ee hy “ ide in the manufacturing industries of the Great 
§-#-10-12-15 in. Crank Shapers. | Northwest, we have opened at corner Lake and 
15x20 in. Friction Shapers. Canal Streets, CHICAGO, a store for the exhibition 
20-24-26 and 32 im. Geared Shapers. and sale of our 
12 in. x6 ft. Engine 1 athe, Young, new, | 
14 in.x6 ft. Biaiatell, «| IMPROVED ENGINE LATHES, 
siaesesden. 5 Tore « | MONITOR BRASS WORKING LATHES, 
16-20 in.x6-8-10 & 12 ft, Bridgeport, ” 
18 in. x8-10-12 ft. Digerest paxen, bi IRON Boyd BORING LATHES, |" 
Win. x8-10-14ft. ifferent Makes, ee 
Qin. ony length Be a‘ er easpcet, Pw LAMERS, SHAPERS, UPRIONT 
20 in. x12 ft. /heeler, air 
22 in. Shi’ aes, heavy, good. ~— 
24 in, x8-10-12 ridgeport, new. =~ Extra features on Engine Lathes. 
24in a > New Haven, cheap. oil ere Stop on ar Pree " 
26 in. x12 ft. se ee’ t > Stop o P resses. 
28 in. x14-16 & 18ft. Engine Lathes, F. & S new. arr N annem ¢ samihenin” eeiiibaniea - 
26-36 & 50 inch Pulley Machine, Stevens, good. 62 No charge for ¢ xtra attachments. 
Bement Car Axle Lathe, " t#" Western Agents L. W. Pond’s Improved Iron 
20 in. Drill, Di ‘eW-! Planers. 
20-24 25 28 inch Drills Islaisdett ge Full stock of Mac! ted 
20-25-28 32 inch « 7” Full stock of Machinery carried. 
24 in. Plain Drail, Pond, fair. wero iain Adanhina fi tfits alaiter 
2 in. Drill Bk. G. & Feed, N. Y.'S. E. Co, good, 7 omplete Machine Shop outfits a specialty 
5ft. Arm Universal Radial Drill new. (ee All tools f. o. b. Chicago. 
( Jabinet Turret Lathe, Lodge, Davis & Co, “ 
No. 2. 4Screw Machine, Brown & Sharpe. sis 
Ames Index Milling Mac hine, fair. 
No, 2 Garvin Hand Miller. Al. 
Wood & Light, meeary Miller, Al. 
Lincoln Patter good order, a 
No. Land 38U aie rsal Miller, Brown & Sharpe, new. 8 
No.2 Plain fair order. 
No, 3 Surface Grinder, Al. A KE AND CANAL STS 
48 in. Gear Cutter, each Gould & H. 4 & P ‘ 

Cold Rolled Shafting in Stock. Send for List. Write 
for what is wanted. © H ! * AG O 

© 
E. P. BULLARD, WORKS: CINCINNATI, OHIO. 

62 College Place and 72 Warren Street, New York,| (8 See advertisement, page 16. 








DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 








The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


Van Duzen Gas Engine 00., 


P=. 60 E. 2nd St., CINCINNATI, O. 


~| Steaens MFG CO. 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


JOHN McLARE 


maa igg 
ag 








é 


ENGINES from 15 to 400 Horse a 








AIR 
*. Compressors Boilers of Steel and Iron supplied to the 
and trade or the user. Send for Catalogue. 
BOILERS.| SAW MILLS @GENERAL MACHINERY 
HOBOKEN, N. J- NEW YORK STORE, 46 Cortlandt St. 
















AMERICAN 


MACHINIST 
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Brown & Sharpe Mfg, Co. 


PROVIDENCE, R. I. 


No.3 UNIVERSAL CUTTER 
AND REAMER GRINDER. 


Patented Nov. 3, 1885 ; 








|; March 22, 1887. 


HIS machine is extensively used for sharpen- 
ing straight or taper, shell or shank ream- 
ers, and for grinding edge and bevel cutters 

of any angle, straddle and face mills, cotter and 
hollow mills, and straight or taper milling cutters, 
cut either straight or spiral, with holes or shz anks. 
It can also be used for sharpening worm or thread 
tools. All moving parts are adjustable. Move- 

ments quick and accurate, simple and mechanical. 

~ Spindle has two speeds. Distance between cen- 
ters, 12". Mills or shell reamers 6"’ diameter and 
not over 6” long can be satisfactorily ground. 
Emery wheels used up to 7” diameter, either with 

or without water. 


"Special Pamphlet mailed on application. 


WESTERN ACENT, 
S. A. SMITH, 23 S. Canal St., Chicago, Il. 


Dunler Steam Pump 


COPYRIGHT 1883 BY 


Water Works Machinery 
T GORDON STEAM PUMP CO, 


HAMILION, OHIO. 
BRANCH HOUSES: 


NEW YORK, 96 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
CHICAGO, 96 Lake Street. 














- (9. THE YALE & TOWNE MFG Co. 
SS STAMFORD CONN 
‘ “NEW YORK CHIGAGO PHILA.BOSTON 


. . s os 
The Original Unvuleanized Packing 
pp SELLED TEE Ti wee 
Accept no packing as JENKINS PACKING unless 
§ stamped with our ‘‘ Trade Mark.” 
11 JOnM STREET, N. Y. 


105 MILK STREET, BOSTON. 
. ) 2L NORTH FIFTH 8T., PHILA 


54 DEARBORN STREET, CHICAGO 


CNGINE- LATHES, SHAPERS & wie» haat 








i” Srawoan. 


Wi -“TRADE MARK 



















15” and 20’ 5 
Crank Shape rs. - 
!? 26” and 32” am 


Geared Shapers. 





17''19/'21''24''27"’ and38"” oe 
Engine Lathes. base 
20'' 24’’ Upright Drills. so 


Q5/ ’ 28" 32"' 40’’ 
B. G. P. F. Drills. 





‘ Engine I Lain, 


LODGE. DAVIS & C0., 


CINCINNATI, OHIO. 


24" and 27’ 


SEND FOR PRICES. IT WILT, PAY YOU, 
See advertisement, page 15. 

PHILADELPHIA; BOSTON, 

19 North 7th 8t. 23 & 25 Purchase St. 


— 
\_— 


CHICACO, 
Cor. Lake & Cana] Sts. 


NEW YORK, 
115 Liberty Street. 


| A) ROULD & EBERHARDT 


NEWARK, 
Eberhiz -P 8 oe nt 


AUTOMATIC 
GEAR CUTTER. 


18 in. 2 in. 36 in. 50 in. 
60in. S4in. Sizes. 





HEADQUARTERS IN NEW YORK CITY FOR 


STANDARD 
Milling Machines, 
UNIVERSAL PLAIN FOR 


LIGHT HEAVY WORK. 
All sizes ready for quick delivery. 








“Experts pronounced it 
the best.’ 


Machines shown in operation by the man’f’rs, 


. E., GARVIN & CO., 


LAIGHT & CANAL STREETS, 
NEW YORK CITY. 





GEAR AND RACK CUTTING TO ORDER, Seid for IHustrated Catalogue. 














HARTFORD, CONN., 
Have reduced the Selling Prices 


THE PRATT & WHITNEY CO. 


—OoF— 


af Machine Screw Taps & Gambination Lathe Chucks. 


Send Specifications and ask for Terms. 


WESTERN BRANCH: 


100 W. Washington St., Chicago, Ilis. 













TTT 


Th y 
VILL 





THE “BILLINGS “AND SPENCER CO., HARTFORD, CT., U. S. A. 


MANUFACTURERS OF 


BILLINGS’ PATENT DOUBLE-ACTING 
RATCHET DRILL, 


For Morse Taper Shank Drills. 

Packer Ratchet Drills, 
Packer Boiler Ratchet Drills. 
Packer Auger Ratchet Drills, 








DROP FORGINGS 


Of Every Description, of Bronze, Copper, Iron and Steel. 





BRASS WORKING MACHINERY. 


p lan. & 16m. oe 














Double ot 
Lathes, 


BpeedLathes, 
Slide Rests, 


Revolving 
Chucks for 
Globe Valves 


=. Two-Jawed 
3 6s Chucke, 


Small Zoule 


WARNER & SWASEY, Cleveland, 0. 





GEO. W. FIFIELD, | 
BI ENGINE LaTHES 
FROM 16 to 48 IN. SWING. 
on application. 

: |Lowell, Mass., U. S. A. |: 


Cuts, Photographs and Prices furnished 





Gear Wheels and Gear Cutting.—1I make g to 
order, or cut teeth on q dlenks sent tome. Of all kinds. Of 
all sizes to six ft. dm. Small orders or large ones. Fine g or 
cheap g._ Small cast g. Ready made brass g by mail at low 
pe rfect planed teeth. d Book on 

g, $l. Facilities complete. Terms reasonable. Send for ont. 
Gxo. B, GRANT, 66 Beverly St., Boston, M 





, Key-Seating Machines 
= and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 


W. P. DAVIS 


Rochester, N. 
= Works at North Bloomfield. 








REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men ; ong 
proof two vee? A pattern storage; blacksmith shop 
engine and boiler houses, These buildings are 
tached from the machine shop and foundry. wheve 
is an elevated railroad for the convenient distribu- 

tion of raw materials, and a railroad running 
through the machine shop for shipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of custings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and genera] machine shop yy from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 val SL, N.Y. City, 
VEW SHOPS, Plainfield, ¥. | 








J. M. ALLEN, Presrenrt, 
Wo. B. FRANKLIN, Vice-PREsIpENT. 
F. B. ALLEN, Seconp Vice-PRrEsIpENnt. 


ass. J, B. PIERCE, Secretary & TREASURER. 





PATENT UNIVERSAL SCREW-CUTTING CENTER 


y.wreraco., TWIST DRILL GAUGE. 


Fine Machinists’ Tools -E. Boston, Mass-—Send for Circular 


NEW CATALOGUE 


MACHINE TOOLS. 


THE G. A. Gray Co., 





"477-481 SYCAMORE ST., CINCINNATI, 0. 








NGS. PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 




















“Hine 00 
HIM oamicTON 


AU! Xo)- Ole) - my Ve Vmelcit) an 





PAWTUCKET.R. I. 





GM v.M.cARPENTER Beatin 





Manufacturer 


APS & DIE 
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